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PART  I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

Status,  changes,  and  dlBtribution  of  officerB  of  corps,  S. 

THE  BOARD  OF  ENGINEERS 6 

POST  OF  W1LLET8  POINT,  NEW  YORK.— U.  8.  ENGINEER  SCHOOL.— BAT- 
TALION OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  ik  command,  Maj.  John  G.  D.  Knight,  Corps  of  Engineers— 

Post  of  Willets  Point,  U.  S.  Engineer  School,  5;  Battalion  of  Engineers,  Engineer 
Depot,  6;  statement  of  funds,  new  appropriations,  7;  estimates,  7,  32. 

FORTIFICATIONS. 

PBO.TECT8,  temporary  defenses,  gnn  and  mortar  batteries,  8;  appropriations,  guns 
and  carriages  provided,  9;  fortress  commander,  dynamite  batteries,  enlistrnfint  of 
electricians,  11;  submarine  mines,  12;  preservation  and  repair  of  fort ificatioim,  sea 
wuIIh  and  embankments,  sites,  13;  temporary  occupation  of  land,  national  defense 
(allotments),  defenses  of  coasts  of  Maine  and  New  Hampshire,  14;  Boston,  Mass., 
Bontheast  coast  of  Massachusetts  and  Rhode  Island,  at  New  Bedford,  Mass.,  and 
Newport,  R.  1.,  16;  eastern  entrance  to  Long  Island  Sound  and  coast  of  Connecti- 
cut, entrances  to  New  York  Harbor,  18;  eastern  entrance  to  harbor,  southern 
entrance  to  harbor,  on  Long  Island  and  Sandy  Hook,  19;  Delaware  River,  20;  liulti- 
more,  Md.,  21 ;  Waahington,  D.  C,  22 ;  Hampton  Roads,  Va.,  23 ;  coast  of  North  Caro- 
lina, coast  of  South  Carolina,  24 ;  coast  of  Cieorgia  and  Cumberland  Sound,  Ga.  and 
Fla.,  25;  east  and  west  coasts  of  Florida,  Key  West,  Fla.,  26;  Pensacola,  Fla.,  27; 
Mobile  and  Mississippi  Sound,  New  Orleans,  La.,  and  Sabine  Pass,  Tex.,  28;  Gal- 
Yeston,  Tex.,  lake  ports  in  New  York,  29;  San  Diego,  Cal.,  San  Francisco,  Cal.,30; 
mouth  of  Columbia  River,  31;  Puget  8ouud,  estimates  for  1899-1900,  32. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Genxhal  statement,  32. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 
In  the  charge  of  Maj.  R.  L.  Hoxix,  Corps  of  Engineers— 

Lnbao  Channel,  Me.,  36;  Moosabeo  Bar,  Me.,  37;  Narraguagus  River,  Me.,  break- 
water from  Mount  Desert  to  Porcnpine  Island,  Me.,  38;  harbor  at  Sullivan  Falls, 
Me.,  39;  Union  River,  Me.,  Bagaduce  River,  Me.,  40;  Penobscot  River,  Me.,  41; 
Rockland  Harbor,  Me.,  42;  Carvers  Harbor,  Vinalliaven,  Me.,  44;  Georges  River, 
Me.,  Kennebec  River,  Me.,  45;  Sasanoa  River,  Me.,  46;  I'ortland  Harbor,  Me.,  47; 
Saco  River,  Me.,  49;  Cocheco  River,  N.  H.,  50;  harbor  of  refuge  at  Little  Harbor, 
N.  H.,  51;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, surveys,  52. 

In  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newbnryport  Harbor,  Mass.,  53;  Merrimao  River,  Mass.,  54;  Powow  River,  Mass., 
55;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  56:  bar- 
hor  at  Gloucester,  Mass.,  57;  harbor  at  Manchester,  Mass.,  58;  h.irbor  at  Lynn, 
Mass.,  59;  Mystic  and  Maiden  rivers,  Mass.,  60;  harbor  at  Boston,  Mass.,  61; 
Town  River,  Mass.,  Weymonth  River,  MaHs.,  64;  harbor  at  Scituate,  Mass.,  65; 
Plymouth  Harbor,  Mass.,  67;  liarbor  at  Provincetown,  Mass.,  08;  harbor  at 
Chatham,  Miwss.,  removing  sunken  vessels  or  crait  obstructing  or  endangering 
navigation,  surveys,  69. 
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In  thb  charob  of  Maj.  D.  W.  Lockwood,  Corps  of  Enoikeers— 

Harbor  of  refnge  at  Hyaunis,  Mass.,  70;  harbor  of  refuge  at  Nantucket,  Mass..  71; 
harbor  at  Vineyard  Haven,  Mass.,  72;  Woods  Hole  Channel,  Mass.,  73;  New  Bed- 
ford Harbor,  Mass.,  Canapltsit  Channel,  Mass.,  74:  Taunton  River,  Mass.,  75; 
Sakonnet  River,  R.  I.,  Pawtucket  River,  R.  I.,  76;  Providence  River  and  Narra- 
gansett  Bay,  R.  I.,  77;  Green  Jacket  Shoal,  Providence  River,  R.  I.,  78;  harbor  at 
Wickford,  R.  I.,  Newport  Harbor,  R.  I.,  79;  harbor  of  refuge  at  Point  Judith.  R.  I., 
80;  entrance  to  Point  Judith  Pond,  R.  I.,  81;  harbor  of  refuge  at  Block  Island, 
R.  I.,  82;  Great  Salt  Pond,  Block  Island,  R.  I.,  removing  sunken  vessels  or  craft 
obstructing  or  end&ngering  navigation,  83;  examinations  and  survey,  84. 

In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers— 

Pawcatnck  River,  R.  I.  and  Conn.,  85;  harbor  of  refnge  at  Stonington,  Conn.,  86; 
Mystic  River,  Conn.,  88;  Thames  River,  Conn.,  89;  Connecticut  River  below  Hart- 
ford, Conn.,  91;  harbor  of  refnge  at  Duck  Island  Harbor,  Conn.,  94;  New  Haven 
Harbor,  Conn.,  95;  breakwaters  at  New  Haven,  Conn.,  96;  Housatonic  River, 
Conn.,  97;  Bridgeport  Harbor,  Conn.,  99;  Sangatuck  River  and  Westport  Harbor, 
Conn.,  102;  Nor  walk  Harbor,  Conn.,  104;  Five-mile  River  Harbor,  Conn.,  105; 
Stamford  Harbor,  Conn.,  107;  harbor  at  Coscob  and  Mianus  River,  Conn.,  108; 
Greenwich  Harbor,  Conn.,  110;  surveys.  111. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers — 

Port  Chester  Harbor,  N.  T.,  112;  Mamaroneck  Harbor,  N.  Y..  East  Chester  Creek, 
N.  Y.,  113;  Bronx  River,  N.  Y.,  114;  Mattituck  Harbor,  N.  Y.,  Port  Jetferson  Har- 
bor, N.  Y.,  115;  Huntington  Harbor,  N.  Y.,  116;  Glencove  Harbor,  N.  Y.,  117;  Flush- 
ing Bay,  N.  Y.,  118;  Patchogue  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  119; 
Canarsie  Bay,  N.  Y.,  120;  Bay  Ridge  Channel,  the  triangular  area  between  Bay 
Ridge  and  Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in  the 
harbor  of  New  York,  121;  Gowanus  Creek  Channel,  New  York  Harbor,  122;  New- 
town Creek,  N.  Y.,  123;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  survey,  124. 

In  the  charge  of  Brig.  Gen.  William  Ludlow  (now  Maj.  Gen.),  U.  S.  Volun- 
teers, Lieutenant-Colonel,  Corps  of  Engineers,  and  of  Maj.  H.  M.  Adams, 
C(»RPS  of  Engineers— 

Harlem  River,  N.  Y.,  124;  East  River  and  Hell  Gate,  N.  Y.,  126;  New  York  Harbor, 
N.  Y.,  127;  removing  sunken  vessels  or  craft  obstructing  or  endangering  nayiga- 
tion,  128. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers — 

Channel  between  North  and  South  Hero  islands,  Lake  Champlain,  Vt.,  128:  harbor 
at  Burlington,  Vt.,  129;  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and 
Vt.,  130;  Hudson  River,  N.  Y.,  131;  Saugerties  Harbor,  N.  Y.,  harbor  at  Rondout, 
N.  Y.,  134;  harbor  at  Peekskill,  N.  Y.,  Passaic  River,  N.  J^  135;  channel  between 
Staten  Island  and  New  Jersey,  136;  Elizabeth  River,  N.  J.,  Raritan  River,  N.  J., 
137;  South  River,  N.  J.,  138;  Raritan  Bay,  N.  J.,  139;  Matawan  Creek,  N.  J.,  140; 
Keyport  Harbor,  N.  J.,  Shoal  Harbor  and  Compton  Creek,  N.  J.,  141;  Shrewsbury 
River,  N.  J.,  142;  Manasquan  River,  N.  J.,  143;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  144. 

In  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers — 

Delaware  River,  N.  J.  and  Pa.,  144;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  147;  Schuylkill  River,  Pa.,  148;  ice  harbor  at  Marcushook,  Pa.,  149;  iron 
pier  in  Delaware  Bay  near  Lewes,  Del.,  150;  Delaware  Breakwater,  Del.,  151;  har- 
bor of  refuge, Delaware  Bay,  Del.,  152 ;  Rancocas  River,  N.  J.,  153 ;  Alloway  Creek, 
N.  J.,  Cooper  Creek,  N.  J.,  154;  Goshen  Creek,  N.  J.,  155;  removing  sunken  ves- 
sels or  craft  obstructing  or  endangering  navigation,  surveys,  156. 

Ik  the  charge  of  Wm.  F.  Smith,  United  States  Agent,  IIajor  of  ENomERRa, 
U.  S.  Army,  retired— 

Wilmington  Harbor,  Del.,  159;  ice  harbor  at  Newcastle,  Del.,  160;  Appoquinimink 
River,  DeL,  161;  Smyrna  River,  Del.,  162;  Murderkill  River,  Del.,  163:  Mispillion 
River,  Del.,  164;  Broadkiln  River,  Del.,  inland  waterway  from  Chincoteague  Bay, 
Va.,  to  Delaware  Bay  at  or  near  Lewes,  Del.,  166;  Susquehanna  River  above  and 
below  Havre  de  Graoe,  Md.,  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing, 
167;  Choptank  River,  Md.,  168;  La  Trappe  River,  Md.,  Warwick  River,  Md.,  169; 
Broad  Creek  River,  Del.,  170;  Nanticoke  River,  Del.  and  Md..  171:  Wicomico 
River,  Md.,  Manokin  River,  Md.,  172;  Pocomoke  River,  Md.,  173:  Queenstown 
Harbor,  Md.,  Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md.,  i74;  removing 
•anken  vessels  or  oraft  obstructing  or  endangering  navigation,  176. 
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Corps  of  Enginebrs,  and  of  Lixot.  Charlbs  W.  Kutz,  Corps  of  Enoinekrs— 

Patapooo  Rirer  and  channel  to  Baltimore,  Md.,  175;  channel  to  Cnrtis  Bay,  in  Patnp- 
Boo  Biyer,  Baltimore  Harbor,  Md.,  176;  harbor  of  southwest  Baltimore  (Spring 
Gaiden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 177. 

In  thb  chabob  of  Libitt.  Col.  Chas.  J.  Allen,  Corps  of  Enoinbbrb— 

Potomac  River  at  Washington,  D.  C,  178;  Occoquan  Creek,  Va.,  180:  Aquia  Creek, 
Ya.,  182:  Nomini  Creek,  Va.,  183;  Lower  Machodoo  Creek,  Va.,  Bappahannock 
Biver,  ya»  184;  Urbana  Creek,  Ya.,  186;  York  River,  Ya..  187;  Mattaponi  River 
Ya.,  188;  Pamunkey  River,  Ya.,  189;  James  River,  Ya.,  190;  protection  of  James- 
town Island,  Ya.,  191;  removing  sunken  vessels  or  omft  obstructing  or  endanger- 
ing navigation,  survey,  192. 

JH  THB  CHAROB  OF  MaJ.  THOS.   L.  CaSBT,   CORPS  OF  ENOINBBBS— 

Harbor  at  Norfolk  and  its  approaches,  Ya.,  193;  Western  Branch  of  Elizabeth  River 
Ya.,  Nansemond  River,  Va.,  195;  Appomattox  River,  Ya.,  196:  harbor  at  Cape 
Charles  City,  Ya.,  197;  NandAa  Creek,  Ya.,  inland  water  route  irom  Norfolk,  Ya., 
to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  198;  Roanoke  River,  N.  C. 
199;  Pasquotank  River,  N.  C,  removing  sunken  yessels  or  craft  obstructing  c 
endangering  navigation,  200. 

In  thb  charob  of  Capt.  W.  E.  Craiohill^  Corps  of  Enoinbbrs— 

Ocracoke  Inlet,  N.  C,  201;  Fishing  Creek,  N.  C,  202;  Pamlico  and  Tar  rivers,  N.  C. 
203;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  204;  Neuse  River,  N.  C,  205 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  harbor  at  Beaufort,  N.  C, 
206;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  207;  New 
River,  N.  C,  Black  River,  N.  C,  208;  North  East  (Cape  Fear)  River.  N.  C.  209; 
Cape  Fear  River  above  Wilmington,  N.  C,  Cape  Fear  River  at  ana  below  Wil- 
mington, N.  C,  210. 

In  thb  charob  of  H&j.  E.  H.  Ruffner,  Maj.  Frbdbrio  Y.  Abbot,  and  Lieut. 
Edwin  R.  Stuart,  Corps  of  Enoinbbrs— 

Waccamaw  River,  N.  C.  and  S.  C,  212;  Little  Pedee  River,  S.  C,  Great  Pedee  River, 
8.  C,  213;  Winyah  Bay,  S.  C,  214;  Santee  River,  S.  C,  216;  Wateree  River,  S.  C, 
217;  Congaree  River,  S.  Cy  218;  Charleston  Harbor,  including  Mount  Pleasant 
and  Sullivan  Island  shore,  8.  C,  219;  Wappoo  Cut,  S.  C.,  Beaufort  River,  8.  C,  220. 

In  thb  charge  of  Capt.  O.  M.  Carter  and  of  Capt.  Cassius  E.  Gillbttb,  Corps 
OF  Engineers — 

Savannah  Harbor,  Ga.,  221;  Savannah  River,  Ga.,  223;  Savannah  River  above 
Augusta,  Ga.,  224;  Darien  Harbor,  Ga.,  225;  Altamaha  River,  Ga.,  226;  Oconee 
River,  Ga.,  227;  Ocmulgee  River,  Ga.,  228;  Brunswick  Harbor,  Ga.,  229;  inside 
water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  230;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  231. 

In  thb  charob  of  Libut.  Col.  W.  H.  H.  Bentaurd,  Corps  of  Engineers— 

Cumberland  Sound,  Ga.  and  Fla^  232;  St.  Johns  River,  Fla.,  234;  Yolnsia  Bar,  Fla., 
235;  Oeklawaha,  Riv^r,  Fla.,  236;  St.  Augustine  Harbor,  Fla.,  237;  Indian  River, 
Fla.,  Negro  Cut,  Fla.,  238;  Jupiter  Inlet,  Fla.,  Caloosahatchee  River,  Fla.,  239; 
Charlotte  Harbor  and  Pease  Creek,  P^la.,  240;  Sarasota  Bay,  Fla.,  241;  Manatee 
River,  Fla.,  242;  Withlaooochee  River,  Fla.,  243;  Snwanee  River,  Fla.,  244;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  surveys,  245. 

Ik  thb  charge  of  Libut.  Col.  W.  H.  H.  Bentaurd  and  of  Capt.  Charles  H. 
McKiNSTRT,  Corps  of  Engineers— 

Harbor  at  Key  West,  Fla.,  248. 

In  thb  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers— 

CarrabeUe  Bar  and  Harbor,  Fla.,  249;  Apalachicola  Bay,  Fla.,  250;  Apalachioola 
Biver,  the  Cut-ofif,  and  lower  Chipola  River,  Fla.,  Flint  River,  Ga.,  251;  Chatta- 
hoochee River,  Ga.  and  Ala.,  below  Columbus,  252 ;  Chattahoochee  River,  between 
Westpoint  and  Franklin,  Ga.,  253;  Choctawhatchee  River,  Fla.  and  Ala.,  har- 
bor of  Pensacola,  Fla.,  254;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  255; 
Alabama  River,  Ala.,  256;  improvement  of,  and  operating  and  eare  of  eanals  and 
other  works  of  navigation  on,  Coosa  River,  Ga.  and  Ala.,  257, 259 ;  examination,  259. 


IV  CONTENTB. 

In  thb  cHAROi  OF  Kaj.  Wm.  T.  R0S8SLL,  Corps  of  Enoinserb— 

Mobile  Harbor,  Ala.,  259;  Black  Warrior  River,  Ala.,  260;  operation  and  care  of 
looks  and  dams  on  Black  Warrior  Kiver,  Ala.,  Warrior  and  Tombigbee  rivers,  Ala. 
and  Miss.,  261;  Tombigbee  River,  from  its  mouth  to  Demopolis,  Ala.,  262;  Tom- 
bigbee Hiver.  from  Demopolis,  Ala.,  to  Columbus,  Miss.,  263;  Tombigbee  River, 
f^om  Fulton  to  Columbus,  Miss.,  ana  from  Walkers  Bridge  to  Fulton,  Miss.,  Noxu- 
bee River,  Miss.,  264;  Pascagoula  River,  Miss.,  Chickasahay  River,  Miss,  265; 
Leaf  River,  Miss.,  Pearl  River,  below  Jackson,  Miss.,  266;  Pearl  River  between 
Carthage  and  Jackson,  Miss.,  Pearl  River  between  Edinburg  and  Carthage,  Miss., 
267;  Bogue  Chitto,  La.,  268;  surveys,  269. 

In  thk  charge '«»f  Maj.  Jambs  B.  Quinn,  Corps  of  Enqineers— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  269; 
Chefuncte  River  and  Bogue  Falia,  La.,  Tiokfaw  River  and  its  tributaries.  La.,  270; 
Amite  River  and  Bayou  Manchac,  La.,  271;  Bayou  Lafourche,  La  ,  Bayou  Plaque- 
mine.  Grand  River,  and  Pigeon  bayous.  La.,  272;  Bayou  Courtablean,  La.,  Bayou 
Teche,  La.,  274;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  Mermeiitau 
River  and  tributaries,  La.,  275;  mouth  and  passes  of  Calcasieu  River,  La.,  276; 
harbor  at  Sabine  Pass,  Tex.,  278:  Sabine  River,  Tex.,  279;  Pass  a  Loutre,  Missis- 
sippi River,  280;  removing  sunken  vessels  or  crai't  obstructing  or  endangering 
navigation,  Homochitto  River,  Miss.,  281. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller  and  Maj.  James  B.  Quixn,  Corps 
OF  Engineers,  and  Col.  Charles  8.  RiCHic,  U.  8.  Volunteers,  Captain 
Corps  of  Engineers — 

Galveston  Harbor,  Tex.,  282;  ship  channel  in  Galveston  Bay,  Tex.,  283;  operating 
and  care  of  Morgan  Canal,  Tex.,  channel  in  West  Galveston  Bay,  Tex.,  284 ;  Trinity 
River,  Tex.,  285;  Buffalo  Bayou,  Tex.,  286;  Brazos  River,  Tex.,  surveys,  287. 

WESTERN  RIVERS. 

In  THE  CHARGE  OF  MaJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS — 

Red  River,  La.  and  Ark.,  289 ;  Red  River,  above  Fulton,  Ark.,  291 ;  Cypress  Bayou, 
Tex.  and  La.,  292;  Ouachita  and  Black  rivers,  Ark.  and  La.,  293;  Bayou  Barthol- 
omew, La.  and  Ark.,  BoBuf  River,  La.,  294;  TensaH  River  and  Bayou  Ma^on,  La., 
295;  Yazoo  River,  Miss.,  296;  mouth  of  Yazoo  River  and  harbor  at  Vicksburg, 
Miss.,  297;  Tallahatchie  River,  Miss.,  299;  Big  Sunflower  River,  Miss.,  300;  water 
gauges  on  the  Mississippi  River  and  its  principal  tributaries,  301 ;  survey,  302. 

In  the  CHARGE  OF  Capt.  W.  L.  Sibert,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  Arkansas  River,  Ark., 
302;  White  River,  Ark.,  304;  Black  River,  Ark.  ami  Mo.,  305;  Current  Kiver,  Ark. 
and  Mo.,  306;  St.  Francis  River,  Ark.,  307;  St.  Francis  River,  Mo.,  surveys,  308. 

In  the  charge  of  Maj.  Thos.  H.  Handbury,  Corps  of  Engineers— 

Removing  snags  and  wrecks  ftom  the  Mississippi  River  below  the  mouth  of  the 
Missouri  River,  309;  Mississippi  River  between  Ohio  and  Missouri  rivers,  310; 
harbor  at  St.  Louis,  Mo.,  312;  preventing  the  Mississippi  River  from  breaking 
through  into  the  Cache  River  at  or  near  a  point  known  as  Beechridge,  a  few 
miles  above  Cairo,  HI.,  313. 

In  the  charge  of  Lieut.  Col.  W.  R.  King,  Capt.  C.  McD.  Townsend,  and  Lieu-i. 
Charles  Keller,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  MissisHippi  River,  improvinjuf  Mis- 
8i88ip])i  River  between  Missouri  River  and  St.  Paul,  Minn.,  314;  operating  und  care 
of  Des  Moines  Ranids  Canal  and  Dry  Dock,  operating  and  care  of  Galena  River 
mprovement.  111.,  316. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones  and  of  Maj.  Frederic  Y.  Abbot,  Corps 
OF  Engineers — 

Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn,  (construction  of  Lock 
and  Dam  No.  2),  316;  construction  of  reservoirs  at  bead  waters  of  Mississippi  River, 
317;  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  318; 
Chippewa  River,  including  yellow  banks.  Wis.,  319;  St.  Croix  River,  Wis.  and 
Minn.,  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  N.  Dak.,  320; 
ganging  Biississippi  River  at  or  near  St.  Paul,  Minn.,  survey,  323. 
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Ik  THiB  CHAROF.  OF  Capt.  J.  C.  Sanford,  Corps  of  Engix 

Miuonri  River  between  8tabbs  Ferry,  Mont.,  «iid  the  lower  limits  of  Sionx  City, 
Iowa,  323;  improying  Upper  Missoari  Biver  by  snagging,  Yellowstone  River, 
Mont,  and  N.  Dak.,  329i 

In  the  cHAitGR  OF  Maj.  Dan  C.  Kingman,  Corps  of  Engineers,  and  of  Lieut. 
Col.  John  Biddlb,  U.  S.  Volunteers,  Captain,  Corps  of  Engineers^ 

Obion  River,  Tenn.,  330;  Forked  Deer  River,  Tenn.,  331;  North  or  Middle  Fork  of 
Korked  Deer  River,  Tenn.,  from  Dyersbnrg  to  the  Obion  River  -"nd  lbeno«  to  the 
Mississippi  River,  333;  Camberlana  River,  Tenn.  and  Ky.,  below  Nashville,  334; 
above  Nashville,  336. 

In  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers — 

Tennessee  River  system,  339;  Tennessee  River  above  Chattanooga,  Tenn.,  340;  below 
Chattanooga,  Tenn.,  341;  operating  and  care  of  Masole  Shoals  Canal,  TeriDessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,  344;  Clinch  River,  Tenn.,  ^46; 
surveys,  347. 

In  the  Charge  of  Capt.  J.  G.  Warren,  Corps  of  Engineers-^ 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  inclading  Indiana  Chnte  Falls,  347; 
operating  and  care  of  Lonisville  and  Portland  Canal,  Ky.,  349 ;  Wabash  River, 
ind.  and  111.,  below  Vincennos,  350;  Wabash  River  above  Vinoennes,  operating 
and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River,  White  River,  Ind.,  351; 
Tradewater  River,  Ky.,  Lock  No.  2,  Green  River,  at  Ramsey,  Ky.,  352;  Green  River 
above  month  of  Big  Barren  River,  Ky.,  353;  operating  and  care  of  locks  and  dams 
on  Green  and  Barren  rivers,  Ky.,  Rongh  River,  Ky.,  354;  operating  and  care  of 
lock  and  dam  in  Rongh  River,  Ky.,  Kentucky  River,  Ky.,  355;  operating  and  care 
of  locks  and  dams  in  Kentucky  River,  Ky.,  356. 

In  the  charge  of  Maj.  W.  H.  Heuer  and  of  Maj.  W.  H.  Bixby,  Corps  of 
Engineers— 

Ohio  River,  356 :  operating  snag  boats  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  358;  movable  dams  Nos.  2,  3,  4.  5,  and 
6  in  the  Ohio  River,  359;  Muskingum  River,  Ohio,  operating  and  care  of  locks  and 
dams  on  Muskinsum  River,  Ohio,  361;  Little  Kanawha  River,  W.  Va.,  362;  opera- 
ting and  care  of  lock  and  dam  in  Little  Kanawha  River,  W.  Va.,  Great  Kanawha 
River,  W.  Va.,  363;  operating  and  keeping  in  repair  the  seven  finished  locks  and 
dams  in  the  Great  Kanawha  Kiver,  W.  Va.,  Elk  River,  W.  Va.,  365;  Ganley  River, 
W.  Va.,  366;  New  River,  Va.  and  W.  Va.,  367;  Guyandotte  River,  W.  Va.,  368; 
Big  Sandy  River,  W.  Va.,  369;  operating  and  care  of  lock  and  dam  in  Big  Sandy 
River,  370;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big 
Sandy  River,  Ky.,  371 ;  surveys,  372. 


In  thk  charge  of  Maj.  Chas.  F.  Powell,  Corps  of  Engineers— 

Monongahela  River,  W.  Va.,  373;  operating  and  care  of  locks  and  dams,  Mononga- 
hela  River,  374;  Allegheny  River,  Pa.,  375;  locks  and  dams  at  Uerr  Island,  above 
the  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny  River,  376 ;  surveys,  377. 


LAKE  RIVERS  AND  HARBORS. 
In  the  charge  of  Maj.  Clinton  B.  Sf.ars,  Corps  of  Engineers — 

Harhor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  378;  harbor  at  Dnlnth, 
Minn.,  and  Superior,  Wis.,  379;  harbor  at  Asliland,  Wis.,  380;  harbor  at  Ontona- 

fon,  Mich.,  381 ;  waterway  across  Keweenaw  Point  from  Keweenaw  Bay  to  Lake 
uperior,  Mich.,  382 :  operating  and  care  of  waterway  across  Keweenaw  Point  from 
Keweenaw  Bay  to  Lake  Superior,  Mich.,  harbor  at  Marqnette,  Mich.,  harbor  of 
refuge^  Marquette  Bay,  Mich.,  383;  harbor  of  refuge  at  Grand  Marais,  Mich.,  384; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  385. 


VI  CONTENTS. 

Ik  tkk  charor  of  Capt.  Gbo.  A.  Znm,  CftHPS  of  EKonnmu^ 

MenomiDee  Harbor,  Mich,  and  Wis.,  Menominee  Rirer,  Mioh.  and  Wis.,  885;  Oeonto 
Harbor,  Wis.,  386;  Pensaukee  Harbor,  Wis.,  Green  Bay  HailK>r,  Wis.,  387;  Stnr- 
geon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  388;  o]ieratinff  and  care  of  Stnr*' 
geon  Bar  and  Lake  Michigan  Ship  Canal,  Stnrgeon  Bay  Canal  harbor  of  refnge. 
Wis.,  389;  Ahnapee  Harbor,  Wis.,  Kewaunee  Harbor,  Wis.,  390;  Two  Rivers 
Harbor,  Wis.,  391;  Manitowoc  Harbor,  Wis.,  Sheboygan  Harbor,  Wis.,  392;  Port 
Washington  Harbor,  Wis.,  harbor  of  refnge,  Milwaukee,  Wis.,  393;  Milwaukee 
Harbor,  Wis.,  394;  South  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  395; 
Kenosha  Harbor,  Wis.,  Waukegan  Harbor,  111.^396;  Fox  River,  Wis., 397;  operat- 
ing and  care  of  locks  and  dams  on  Fox  River,  Wis.,  survey,  399. 

In  ths  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Enoikbers — 

Chicago  Harbor,  HI.,  400;  Chicago  River,  HI.,  401;  Calumet  Harbor,  HI.,  402;  Calu- 
met River,  HI.  and  Ind.,  403;  Illinois  River,  HI.,  404;  operating  and  oare  of  La 
Grange  and  Kampsville  locks,  Illinois  River,  Illinois  and  Mississippi  Canal,  HI., 
406;  operating  and  care  of  Illinoia  and  Mississippi  Canal— canal  around  lower 
rapids  of  Rook  River,  at  Milan,  111.,  408. 

In  the  charge  of  Lieut.  Col.  G.  J.  Ltdeckbr  and  of  Capt.  C.  McD.  Townsxnd, 
Corps  of  Engineers — 

Michigan  City  inner  and  outer  harbors,  Ind.,  409;  St.  Joseph  Harbor,  Mioh.,  410;  St, 
Joseph  River,  Mich.,  411 1  South  Haven  HarJi>or,  Mich.,  412;  Saugatuok  Harbor. 
Mich.,  413;  Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  414; 
Grand  Haven  Harbor,  Mioh.,  415;  Grand  River,  Mich.,  416^  Muskegon  Harbor, 
Mich.,  White  Lake  Harbor,  Mich.,  417;  Pentwater  Harbor,  Mich.,  Ludington  Har- 
bor, Mioh.,  418;  Manistee  Harbor,  Mich.,  419;  harbor  of  refuge  at  Portage  Lake, 
Manistee  County,  Mich.,  420;  Frankfort  Harbor,  Mieh.,421;  Charlevoix  Harbor, 
Mich.,  422;  Petoskey  Harbor,  Mioh.,  423;  survey,  424. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  424;  St.  Marys  River  at  the  falls,  Mioh.,  426;  operating  and  care  of  St. 
Marys  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  427;  Che- 
boygan Harbor,  Mich.,  429;  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  Saginaw 
River,  Mich.,  430;  Sebewaing  River.  Mich.,  431;  harbor  of  refuge  at  Sandbeach, 
Lake  Huron,  Mich.,  432;  mouth  of  Black  River,  Mich.,  Black  River  at  Port  Huron, 
Mich,,  433;  Pine  River,  Micb.,  434;  Belle  River,  Mich.,  St.  Clair  Flats  Canal,  Mioh., 
435;  operating  and  care  of  St.  Clair  Fiats  Canal,  Mich..  Clinton  River,  Mioh^  436; 
Detroit  River,  Mich.,  Rouge  River,  Mich.,  437;  turning  basin  in  Rouge  River, 
Mich.,  438;  surveys,  439. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  440;  Toledo  Harbor,  Ohio,  441;  Port  Clinton  Harbor,  Ohio, 
Sandusky  Harbor,  Ohio,  443;  Huron  Harbor,  Ohio,  Vermilion  Harbor,  Ohio,  445; 
Black  River  (Lorain)  Harbor,  Ohio,  446:  Cleveland  Harbor,  Ohio,  447 :  Fairport 
Harbor,  Ohio,  449;  Ashtabula  Harbor,  Ohio,  450;  Conneant  Harbor,  Ohio,  451; 
removing  sunken  vessels  or  oraft  obstruoting  or  endangering  navigation,  surveys, 
452. 

In  the  charge  of  Maj.  Thomas  W.  Symons,  Corps  of  £ngineer»^ 

Erie  Harbor,  Pa.,  455;  harbor  at  Dunkirk,  N.  T.,  456;  Buffalo  Harbor,  N.  T.,  458; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  460:  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  461;  Wilson  Harbor,  N.  Y.,  463. 

In  the  charge  of  Maj.  W.  8.  Stanton,  Corps  of  Engineers^ 

Harbor  at  Charlotte,  N.  Y.,  463;  harbor  at  Great  Sodus  Bay,  N.  Y.,  harbor  at  Little 
Sodns  Bay,  N.  Y.,  464;  harbor  at  Osweso,  N.  Y.,  465;  harbor  at  Sacketts  Harbor, 
N.  Y.,  harbor  at  Cape  Vinoent,  N.  Y.,  466;  shoals  between  Sister  Islands  and  Cross- 
over  Light,  and  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  St.  Lawrence 
River,  467;  harbor  at  Ogdensburg,  N.  Y.,  468. 

In  the  charge  of  Lieut.  Col.  Hiram  M.  Chittendbn,  U.  S«  Yolxtntbers,  Cap- 
tain, Corps  of  Engineers — 

Examination  of  reservoir  sites  in  Wyoming  and  Colorado,  4GB. 
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PACIFIC  COAST. 
In  thr  ciiAftGis  of  Col.  Chas.  B.  Suter,  Corps  of  Enginsbb^-- 
Snrvey  of  oeriain  rooka  id  San  Francisco  Harbor,  Cal.,  460. 

In  the  charok  of  Maj.  Cuas.  E.  L.  B.  Davis,  Corps  of  Knginrbrs— - 

San  Diego  Harbor,  Cal.,  deep-water  harbor  at  dan  Pedro  Bay,  Cal.,  470;  Wilmington 
Harbor,  Cal.,  471;  San  Lnia  Obispo  Harbor,  Cal.,  472. 

In  thr  charge  of  Maj.  W.  H.  Hrukr,  Maj.  Chas,  E.  L.  B.  Davis,  and  Capt. 
Cassius  E.  Gillette,  Corps  of  Enoinbbrs— 

Oakland  Harbor,  Cal.,  San  Joaanin  Riyer,  Cal..  473;  Mokelnmne  River,  Cal.,  Saora- 
mento  and  Feather  rivers,  Cal.,  475;  Napa  River,  Cal.,  476;  Petalnma  Creek,  Cal., 
Humboldt  Harbor  and  Bay,  Cal.,  477. 

In  the  charge  of  Maj.  W.  L.  Fisb,  Corps  of  Engineers,  and  of  Lieut.  Col. 
Charles  L.  Potter,  U.  S.  Volunteers,  Captain,  Corps  of  Engineers— 

Port  Orford  Harbor,  Oreg.,  479;  Coquille  River,  Ore^.  (general  improvement),  480; 
Coqnille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  481;  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  483}  harbor  at  Coos  Bay,  Oreg.  (dredging),  484;  Coos 
River,  Oreg.,  485;  Umpqua  River,  Oreg.,  486;  mouth  of  Sinslaw  Kiyer,  Oreg.,  487; 
Alsea  Riyer,  Oreg.,  488;  Yaqnina  Bay,  Oreg.,  489;  Nestugga  River,  Oreg.,  491; 
Tillamook  Bay  and  Bar,  Oreg.,  492;  Upper  Columbia  and  Snake  rivers,  Oreg.  and 
Wash.,  493:  Columbia  River  at  Tbree-mile  Rapids,  and  the  construction  and  equip- 
ment of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the  head  of  Celiio 
Falls,  Oreg.  and  Wash.,  495;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  496; 
operating  and  care  of  canal  and  locks  at  the  Cascades  of  the  Columbia  River, 
Oreg.,  4^;  Columbia  River  between  Vancouver,  Wash.,  and  the  mouth  of  Wil- 
lamette River,  499;  Clearwater  River,  Idaho,  500;  examinations  and  surveys,  501. 

In  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers— 

Willamette  River  above  Portland,  and  Yamhill  River,  Oreg.,  504;  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Oreg.,  505;  Columbia  River,  Oreg., 
below  Tongue  Point,  mouth  of  Columbia  River,  Oreg.  and  Wash.,  507;  Cowlitz 
River,  Wasn.,  508;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  examina- 
tions and  surveys,  509. 

In  thr  charge  of  Capt.  Harrt  Taylor,  Corps  of  Engineers— 

Willapa  River  and  Harbor,  Wash.,  511;  Grays  Harbor  and  bar  entrance,  Wash., 
512;  Chefaalis  River,  Wash.,  Puget  Sound  and  its  tributary  waters.  Wash.,  514; 
harbor  at  Olympia,  Wash.,  waterway  counectiug  Puget  Soun<l  with  lakes  Union 
and  Washing^ton,516;  Everett  Harbor,  Wash.,  518;  Swiuoniish  Slough,  Wash., 
519;  Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  bound- 
ary line,  Kootenai  River,  aVove  .Jennings,  Mont.,  521;  Flathead  River,  Mont., 
522;  examinations  and  surveys,  523. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES*  OF  RIVERS  AND  HAR- 
BORS  527 

SUPERVISION  OF  THE  HAKBOR  OF  NEW  YORK. 

Lieut.  Commander  W.  L.  Field,  Lieut.  Commander  N.  J.  K.  Patch,  and  Liki^t. 
John  F.  Pakker,  U.  S.  N.,  Supkkvisors 527 

MISSISSIPPI  RIVER  COMMISSION 528 

MISSOURI  RIVER  COMMISSION 529 

CALIFORNIA  DfiBRIS  COMMISSION 530 


Vra  CONTENTa 

BRroGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  auihorit If  of  special  acU  of  Con[jre%n. — (1)  Bridge  of  the  city  of  Monroe,  La., 
aoro88  Ouachita  River  at  Deslard  street,  (2)  bridge  of  the  Colnuibia  and  Red 
Mountain  Railway  Company  a<-r(>BS  Columbia  River  at  North  port,  WaHh.,  (3) 
bridge  of  Marietta  and  WilUamatown  Bridge  Company  across  Ohio  River  between 
Marietta,  Ohio,  and  Williamstown,  W.  Ya.,  (4)  bridge  of  the  Miftlin  Bridge  Com- 
pany across  Monongahela  River  at  MoKeesport,  Pa.,  (5)  bridge  of  the  Louisville 
aod  Portland  Bridge  Company  across  the  Louisville  and  Portlaud  Canal,  (6)  bridge 
of  the  Mississippi  River,  Hamburg  and  Western  Railway  Com}>any  across  Bayou 
Bartholomew,  Ark.,  (7)  bridge  of  Leflore  County,  Miss.,  across  Yazoo  River  at 
Cretan  wood,  (8)  bridgeof  the  Bellaire-Benwood  Bridge  Company  across  Ohio  River 
between  Bellaire,  Ohio,  and  Benwood,  W.  Va.,  531;  (9)  bridgeof  Dale  County, 
Ala.,  across  Choctawhatchee  River  near  Newton,  (10)  bridge  of  Dale  County,  Ala., 
across  Choctawhatchee  River  near  old  Mollis  Bridge,  (11)  bridge  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Company  across  Mississippi  River  between  Prairie 
du  Chien,  Wis.,  and  North  McGregor,  Iowa,  (12)  bridge  of  Yazoo  and  Mississippi 
Valley  Railroad  Company  across  Yalobusha  River,  in  Leflore  County,  Miss.,  (13) 
bridge  of  the  Jonesboro,  Lake  City  and  Eastern  Railroad  Company  across  Lake  St. 
Francis  near  Lake  City,  Ark.,  (14)  bridge  of  the  Lewiston  Connecting  Bridge 
Company  across  Niagara  River  at  Lewiston,  N.  Y'.,  (15)  bridge  of  the  I^wiston- 
Concord  Biidge  Company  across  Snake  River  between  Lewiston,  Idaho,  and  Con- 
cord, Wash.,  532. 

Under  authority  of  State  laws, — (1)  Bridge  of  the  Erie  Railroad  Company  across  Pas- 
saic River  at  Newark,  N.  J.,  (2)  bridi^e  of  the  city  of  Boston,  Mass.,  across  Fort 
Point  Channel,  (3)  bridge  of  Butler  and  Muhlenberg  counties,  Ky.,  across  Mud  River 
at  or  near  Rochester,  Ky.,  (4)  bridge  of  the  United  Railroads  of  Washington  across 
Wishka  River,  Wash.,  (5)  bridge  of  the  United  Railroads  of  Washington  across 
Hoqniam  River,  Wash.,  (6)  bridge  of  the  city  of  Bridgeport,  Conn.,  across  Yellow 
Mill  Pond  at  Stratford  avenue,  (7)  bridge  of  the  city  of  Appleton,  Wis.,  across 
the  United  States  Fox  River  Canal  at  Lake  street,  (8)  bridge  of  Osage  County, 
Mo.,  across  Gasconade  River  at  Rollins  Ferry,  (9)  bridge  of  Craven  County,  N.  C, 
across  Trent  River  at  Newbern,  (10)  bridge  of  the  city  of  Port  Huron,  Mich.,  ncross 
Black  River  at  Elm  wood  street,  (11)  bridge  of  the  city  of  New  York  across  the 
channel  between  City  Island  and  Pelham  Bay  Park,  (12)  bridge  of  Cabell  County, 
W.  Va.,  across  Gnyandotto  River  at  Salt  Rock,  (13)  bridge  of  the  city  of  Chicago, 
111.,  across  South  Fork  of  South  Branch  of  Chicago  River  at  Archer  avenue,  (14) 
bridge  of  the  city  of  New  York  across  Harlem  River  between  One  hnndred  and 
forty-fifth  and  One  hundred  and  forty-ninth  streets,  (15)  bridge  of  the  Chicago, 
Bnriiugton  and  Qnincy  Railroad  Company  across  Quincy  Bay  at  Quincy,  111.,  533; 
(16)  bridge  of  the  Galveston,  Brazos  and  Southwestern  Railway  Company  across 
Chocolate  Bayon.  'fSx.,  (17)  temporary  bridge  of  the  New  York  Central  and  Hud- 
son River  Railroad  across  Spuyten  Duyvil  Creek,  N.  Y.,  (18)  bridge  of  the  Detroit 
and  Lima  Northern  Railway  Company  across  Rouge  River  at  Delray,  Mich.,  (19) 
bridge  of  the  Southeastern  and  Atlantic  Railroad  Company  across  Southern  Branch 
of  Elizabeth  River  at  Norfolk,  Va.,  (20)  bridges  of  the  city  of  New  York  across 
Bronx  River  at  Westchester  avenue,  (21)  bridge  of  the  town  of  Mnk wa, Wis.,  across 
Wolf  River  at  Northport,  in  said  town,  (22)  bridge  of  the  Rapid  Railroad  Com- 
pany across  the  northwest  comer  of  Lake  St.  Clair,  Mich.,  (23)  bridge  of  the 
Peoria  and  Pekin  Traction  Company  across  Illinois  River  at  Pekin,  III.,  (24) 
brid<2e  of  Whatcom  County,  Wash.,  across  Nooksack  River  at  Orvis  Ferry,  (25) 
bridge  of  the  city  of  Saginaw,  Mich.,  across  Saginaw  River  at  Court  street,  (26) 
bridge  of  Bergen  County,  N.  J.,  across  Hackensack  River  at  Anderson  street, 
Hackensack,  N.  J.,  (27)  bridge  of  the  St.  Paul,  ^iineapolis  and  Manitoba  Rail- 
way Company  across  Steamboat  River,  Minn.,  (28)  bridge  of  the  St.  Panl,  Minne- 
apolis and  Manitoba  Railroad  Company  across  Kabekona  Narrows,  Minn.,  534; 
(29)  bridge  of  Craven  County,  N.  C,  across  Neuse  River  at  Newborn,  (30)  bridges 
of  the  Boston  and  Providence  Railroad  Corporation,  the  Old  Colony  Railroad  Com- 
tany,  and  the  New  York,  New  Haven  and  Hartford  Railroad  Company,  across  Fort 
*oint  Channel,  Bost<m  Harbor,  Mass.,  (31)  bridge  of  Jefferson  County,  Tex.,  across 
Taylors  Bayon,  (32)  bridge  of  the  Kerckhoff-Cuzner  Mill  and  Lumber  Company 
across  a  slough  of  Wilmington  Lagoon,  inner  harbor  of  San  Pedro,  Cal.,  (33)  bridge 
of  the  Queen  Anne's  Railroad  Company  across  Lewes  Creek  at  Lewes,  Del.,  (34) 
bridge  rf  the  Eastern  Railway  Company  of  Minnesota  across  Mississippi  River  in 
Minnesota,  (35)  bridge  of  the  Eastern  Railway  Company  of  Minnesota  across  Ball 
Clnb  River,  Minn.,  736)  bridge  of  the  New  Kensington  Bridge  Company  across 
Allegheny  River  at  New  Kensington,  Pa.,  (37)  bridge  of  the  Monongahela  Connect- 
ing Railroad  Company  across  Monongahela  River  near  Thirtieth  street.  South  Side, 
Pittsburg,  Pa.,  (3§)  bridge  of  the  Pittsburg  and  Lake  Erie  Railroad  Company 
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aero88  Yongbiogheny  Rirer  between  McKeenport  and  Reynoldton,  Pa.,  (89)  bridge 
of  Mr.  Daniel  Thompson  across  Bay  on  Teche  at  Calainet  Plantation,  La.,  (40) 
bridge  of  the  liewiston,  Bmnswiok  and  Bath  Street  Railway  across  New  Meadows 
Rirer  between  Bmnswick  and  West  Bath,  Me.,  (41)  bridge  of  the  town  of  Boa  rue, 
Mass.,  across  Barlows  RiYer,  (42)  bridge  of  the  Allegheny  and  Western  Railway 
Company  across  Allegheny  River  near  Mosgrove,  Pa.,  535;  (43)  bridge  of  the 
Charleston  and  Seashore  Railroad  Company  across  a  cove  between  Mount  Pleasant 
and  Sullivan  Island,  S.  C,  (44)  bridge  of  the  Butters  Lumber  Company  across 
Lumber  River  near  FairblnfT,  N.  C,  (45)  bridge  of  the  Louisville  and  Nashville 
Railroad  Company  across  Tennessee  River  at  Danville,  Tenn.,  (46)  bridge  of  the 
Michigan  Central  Railroad  Company  across  Little  Calumet  River  near  Chicago, 
111.,  (47)  ^  ridge  of  the  Louisville  and  Nashville  Railroad  Company  across  Cumber- 
land River  at  Clarksville,  Tenn.,  (48)  bridge  of  the  county  of  Camden,  X..J.,  across 
Cooper  Creek  at  State  street,  Camden,  N.  J.,  (49)  bridge  of  the  city  of  New  York 
across  Newtown  Creek  at  Greeupoint  avenue,  (50)  bridge  of  the  Charleston  and 
Seashore  Railroad  Company  across  Breach  Inlet,  between  Sullivan  Island  and 
Long  Island,  S.  C,  (51)  bridge  of  the  parish  of  St.  Martin,  La.,  across  Bayou  Teche 
at  Breanx  Bridge,  St.  Martinville,  La.,  (52)  bridge  of  Walton  Countv,  Fla.,  across 
Black  Creek,  (53)  bridges  of  the  Norwich  and  Worcester  Railroad  Company  at 
entrance  to  Long  Cove  and  Clarks  Cove,  Thames  River,  Conn.,  (54)  bridge  of  Hay- 
wood County,  Tenn.,  across  Big  Hatchee  River  near  Brownsville,  (55)  bridge  of 
the  Atlantic  Coast  Line  across  Trent  River  near  Polloksville,  N.  C,  536 ;  (56)  bridge 
of  Clatsop  County,  Greg.,  across  Youngs  Bay  at  Astoria,  (57)  bridge  of  the  Wil- 
mington Railway  Company  across  Cape  Fear  River  at  Navassa,  N.  C.,  (58)  bridge 
of  the  Wilmington  Railway  Bridge  Company  across  Northeast  Branch  of  Cape 
Fear  River  at  Hilton,  N.  C.  (59)  bridge  of  the  Pittsburg  and  Sharpsburg  Bridge 
Company  across  Allegheny  Kiver  from  Pittsburg  to  Sharpsburg,  Pa.,  (6(T)  bridge 
of  the  Mineral  Range  Railway  Company  across  Portage  Lake,  between  Houghton 
and  Hancock,  Mich.,  537. 
AlUrations, — (1)  Bridge  of  the  Central  Pacific  Railroad  Company  and  the  Southern 
Pacifio  Company  across  Sacramento  River  at  Tehama,  Cal.,  (2)  bridge  of  the  city 
of  New  York  across  Newtown  Creek  between  Vernon  and  Manhattan  avenues, 
537;  (3)  bridge  of  the  county  of  Alameda  across  San  Antonio  Estuary  (Oakland 
Creek)  between  Oakland  and  Alameda,  Cal.,  at  Webster  street,  538. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  of  the  Far  Rockaway  Ferry  and  Improvement  Company  across  Far 
Rockaway  Bay,  N.  Y.,  (2)  bridge  of  the  New  York,  New  Haven  and  Hartford 
Railroad  Company  across  Sakonnet  River  at  Tiverton,  R.  I.,  (3)  bridge  of  the  city 
of  New  York  across  Newtown  Creek  between  Vernon  and  Manhattan  avenues,  538. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 538 

MISCELLANEOUS. 

BRIDGES  AT  WASHINGTON,  D.  C. 

(1)  Repair  of  the  Aqueduct  Bridge  acroSvS  Potomac  River,  539;  (2)  surrey  and  plan 
for  a  memorial  bridge  across  Potomac  River  from  the  Naval  Observatory  grounds 
to  the  Arlington  estate,  Va.,  540;  (3)  survey  for  construction  of  a  bridge  across 
the  Eastern  Branch  of  the  Potomac  River  (Anacostia  River)  in  line  witti  Mansa- 
cluisetts  avenue  extended  eastwsird;  (4)  plans  and  estimates  of  cost  for  a  s  ton  a 
arch  bridge,  and  also  for  a  steel  bridge  with  stone  foundations,  over  Rock  Creek 
ou  the  line  of  Massachusetts  avenue  extended,  541. 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  AND  INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

Is  THE  CHARGE  OP   COL.  TlIEO.    A.   BiNGHAM,   U.   S.   ARMY,   LiKUT.  COL.    EdWARD 

Burr,  U.   8.   Voluntekus.   Captain,  Corps  ok  Engineers,  and   Col.  D.  D. 
Gaillard,  U.  8.  VoLUNTKKRS,  Captain,  Corps  of  Enginekks— 

(1)  Washington  Aqueduct^  542 ;  increasing  the  water  supply  of  Washington,  D.  C,  545. 
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Post  of  Willets  Point,  N.  Y.,563;  United  States  Engineer  School,  565;  Battalion  of 
Engineers,  569;  Engineer  Depot,  570. 

APPENDIX  No.  3. 

LETTER  OF  BRIG.  GEN.  G.  L.  GILLESPIE,  U.  S.  VOLUNTEERS,  COLONKL, 
CORPS  OF  ENGINEERS,  COMMANDING  DEPARTMENT  OF  THE  EASr, 
UPON  THE  SUBJECT  OF  FORTRESS  COMMANDER 579 

APPENDIX  No.  4. 

FORTIFICATIONS,  INCLUDING  TORPEDO  DEFENSES,  FISCAL  YEAR  1897-98. 

(A)  Coasts  of  Maine  and  New  Hampshire.  (In  the  charge  of  Maj.  R.  L.  Hoxie, 
Corp  of  Engineers.)— 583. 

(B)  Boston  Harbor,  Mass.  (In  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers.)—592. 

(C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island,  at  New  Bedford, 
Mass.,  and  Newport,  R.  I.  (In  the  charge  of  M^.  D.  W.  Lockwood,  Corps  of 
Engineers. )— 601 . 

(D)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut. 
(In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers.)— 612. 

(E)  New  York,  N.  Y.  (In  the  charge  of  Brig.  Gen.  William  Lndlow  (now  major- 
general),  U.  S.  Volonteers,  lieutenant-colonel,  Corps  of  Engineers:  Maj.  H.  M. 
Adams,  Corps  of  Engineers,  and  Maj.  John  G.  D.  Knight,  Corps  of  Engineers. )— 624. 

(P)  Delaware  River,  N.  J.,  Pa.  and  Del.  (In  the  charge  of  Lieut.  Col.  C.  W. 
Raymond,  Corps  of  Engineers.)— 637. 

(G)  Baltimore,  Md.  (In  the  charge  of  Brig.  Gen.  Peter  C.  Hains,  U.  S.  Volunteers, 
colonel.  Corps  of  Engineers,  and  Lieut.  Cnarles  W.  Kntz,  Corps  of  Engineers.)— 
658. 

(H)  Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen.  Corps  of  Engi- 
neers.)— 667. 

(I)  Hampton  Roads^  Va.  (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)—679:  artesian  well,  Fort  Monroe,  687. 

(J)  Coast  of  North  Carolina.  (In  the  charge  of  Capt.  W.  B.  Craighill,  Corps  of 
Engineers.)— 692. 

(K)  Coast  of  South  Carolina.  (In  the  charge  of  MaA.  E.  H.  Ruffner,  M^J.  Fred- 
erio  v.  Abbot,  and  Lieut.  Edwin  K.  Stuart,  Corps  of  Engineers.)— 697. 

(L)  Coast  of  GfEORGiA  and  Cumberland  Sound,  Ga.  and  Fla.  (In  the  charge  of 
Capt.  O.  M.  Carter  and  Capt.  Cassias  E.  Gillette,  Corps  of  Engineers.)— 707. 

(M)  East  and  West  Coasts  of  Florida.  (In  the  charge  of  Lieut.  CoL  W.  H.  H. 
Benyaurd,  Corps  of  Engineers.)— 716. 
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(H)  Kkt  WsffT,  FiA.    (In  the  oharipre  of  Lieat.  Col.  W.  H.  H.  Benyanrd  and  Capt. 

Charles  H.  MoKinstry,  Corps  of  Engineers.) — ^720. 
(0)Pkn8ACOLa,  Ful.    (In  the  charge  of  Mi^.  F.  A.  Mahan,  Corps  of  Engineers.)— 

(P)  MoBUA.  AX.A.,  AND  Misfiisaippi  Sound.  (In  the  charge  of  Maj.  Wm.  T.  Rossell, 
Corps  of  Engineers.) — ^797. 

(Q)  New  Orurajxb,  La.,  and  Sabins  Pass,  Tbx.  (In  the  chargs  of  M^].  James  B. 
Qninn,  Corps  of  Engine^^rs. )— 744, 763. 

(R)  (2ALVX8TON,  Tex.  (In  the  charge  of  Lient.  Col.  A.  M.  Miller,  Mi^.  James  B. 
Q'tinn,  and  Col.  Charles  S.  Hich^,  IL  8.  Yolnnteers,  captain,  Corps  of  Engineers.) — 
765. 

(S)  Lakk  Posts  in  New  York.  (In  the  charge  of  Lient.  Col.  A.  M.  Miller  and  Mi^* 
W.  8.  Stanton,  Corps  of  Engineers.)— 778. 

(T)  San  Dikgo,  Cal.  (In  the  charge  of  M%|.  Chas.  £.  L.  B.  Davis,  Corps  of  Engi- 
neers.)— ^775. 

(U)  San  Francisco,  Cal.  (In  the  charge  of  Col.  CJhas.  R.  Snter,  M^J.  W.  H.  Hensr, 
and  Mi^.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers.)— 779. 

(Y)  MoiTTH  OF  Columbia  River.  (In  the  charge  of  Mig.  W.  L.  Fisk,  Corps  of 
Ennneers.) — ^797. 

(W)  PUGXT  Sound,  Wash.  (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)— 803. 

EIVEE8   AND    HARBORS,  ETC, 
APPENDIX  A. 

BEPORT  OP  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvemrnts. — Lubeo  Channel,  Me.,  813:  Moosabec  Bar,  Me.,  815;  Narra^nagns 
River:  Me.,  816;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  817;  harbor  at  Sallivaus  Falls,  Me.,  818;  Union  River,  Me.,  819;  Bagaduce 
River,  Me.,  821 ;  Penobscot  River,  Me.,  822;  harbor  at  Rockland,  Me.,  823;  Carvers 
Harbor,  Yinalnaven,  Me.,  826;  Georges  River,  Me.,  827;  Kennebec  River,  Me.,  828; 
Sasanoa  River,  Me..  830;  Portland  Harbor,  Me.,  832;  Saoo  River,  Me.,  834;  Cocheco 
River,  N.  H.,  835;  narbor  of  refuge  at  Little  Harbor,  N.  H.,  837;  removing  sunken 
vessels  or  craft  obstr acting  or  endangering  navigation,  838. 

SuEYXTB. — ^Union  River,  Me.,  839;  Balance  River,  Me.,  842. 

APPENDIX  B. 

REPORT  OF  COL.  S.  M.  MANSFIELD,  CORPS  OP  ENGINEERS. 

iMPROVKiiSNTS.— Nswbnryport  Harbor,  Mass.,  847;  Merrimac  River,  Mass,  850; 
Powow  River,  Mass.,  851;  Essex  River,  Mass.,  852;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  853 ;  harbor  at  Gloucester,  Mass.,  856 ;  harbor  at  Manchester,  Mass., 
859;  harbor  at  Lynn,  Mass..  860;  Mystic  and  Maiden  rivers,  Mass.,  862;  harbor  at 
Boston,  Mass.,  864 :  Town  River,  Mass.,  872 ;  Weymouth  River,  Mass.,  873 ;  harbor  at 
Scitnate,  Mass.,  875;  harbor  at  Plymouth,  Mass.,877;  harbor  at  Provincetown,  Mass., 
879;  harbor  at  Chatham^  Mass.,  882;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  883. 

SuRVXYS.— Merrimac  River,  Mass.,  884;  Boston  Harbor,  Mass.,  886. 

APPENDIX  0. 

REPORT  OP  MAJ.  D.  W.  LOCKWOOD,  CORPS  OP  ENGINEERS. 

Improvemsmtb.— Harbor  of  refiige  at  Hyannis,  Mass.,  896;  harbor  of  refuge  at  Nan- 
tncket,  Mass.,  898;  Vineyard  Haven  Harbor,  Mass.,  901;  Woods  Hole  Channel, 
Mass.,  903;  Now  Bedford  Harbor,  Mass.,  906:  Canapitsit  Channel,  Mass.,  908; 
Taunton  River,  Mass.,  910;  Sakonnet  River,  R.  I.,  911;  Pawtucket  River,  K.  I., 
913;  Providence  River  and  Narrfuransett  Bay,  R.  I.,  915 ;  Green  Jacket  Shoal, 
Providence  River,  R.  I.,  918;  Wickford  Harbor.  R.  I.,  919;  Newport  Harbor,  R.  I., 
921;  harbor  of  refuge  at  Point  Judith,  R.  I.,  923;  entrance  to  Point  Judith  Pond, 
R.  I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  926;  Great  Salt  Pond,  Block  Island, 
R.  I.,  929;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 931. 

EzAMiNATioirs  AND  SURVEY.— Herring  Rtvcr,  Harwich,  Mass.,  932;  Salt  Pond,  Har- 
wich, Mass.,  934;  inner  harbor  at  Point  Judith  Pond,  R.  I.,  985. 
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APPENDIX  D, 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Impbovbmknts.— Pawcatuck  River,  R.  I.  and  Conn.,  941;  harbor  of  refuge  at  Ston- 
ington,  Conn.,  944;  Mystic  River,  Conn.,  945;  Thames  River,  Conn.,  947 ;  Connecti- 
cut River  below  Hartford,  Conn.,  949;  harbor  of  refuge  at  Duck  Island,  Conn., 
953;  New  Haven  Harbor,  Conn.,  955;  breakwaters  at  New  Haven,  Conn.,  958; 
Housatonic  River,  Conn.,  959;  Bridgeport  Harbor,  Conn.,  961;  Sangatuok  River 
and  Westport  Harbor,  Conn.,  964;  Norwalk  Harbor,  Conn.,  966;  Five-mile  River 
Harbor,  Conn.,  968;  Stamford  Harbor,  Conn.,  970;  harbor  at  Cos  Cob  and  Mianns 
River,  Conn  ,  972;  Greenwich  Harbor,  Conn.,  974. 

Surveys.— Connecticut  River  between  Hartford,  Conn.,  and  Holyoke,  Mass.,  976; 
South  Norwalk  Harbor,  Conn.,  989. 

APPENDIX  B. 
REPORT  OF  MAJ.  R.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Chester  Harbor,  N.  Y.,  993;  Mamaroneck  Harbor,  N.  Y.,995; 
East  Chester  Creek,  N.Y.,  997;  Bronx  River,  N.  Y.,  999;  Mattituck  Harbor,  N.  Y., 
1001;  Port  Jefferson  Harbor,  N.Y.,  1002;  Huntington  Harbor,  N.  Y.,  1005;  Glen- 
oove  Harbor,  N.  Y.,  1007;  Flushing  Bay,  N.  Y.,  1008;  Patchogue  River,'^.  Y.,  1010; 
Browns  Creek,  Sayville,  N.  Y.,  1012;  Canaraie  Bay,  N.  Y.,  1014;  Bay  Ridge  Chan- 
nel, the  triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red 
Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1016;  Gowanus  Creek 
Channel,  New  York  Harbor,  1020:  Newtown  Creek,  N.Y.,  1022;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1025. 

Harbor  Links. — East  side  of  East  River,  Long  Island  City,  N.  Y.,  from  canal  of 
Devoe  Man ut'iictu ring  Company  to  Newtown  Creek,  1025;  Brooklyn  side  of  East 
River,  N.  Y.,  between  Hamilton  avenue  and  New  York  and  Brooklyn  Bridge,  1028. 

APPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvbmbnts.— Harlem  River,  N.  Y.,  1031;  East  River  and  Hell  Gate.  N.  Y.,  1036; 
New  York  Harbor,  N.  Y.,1038;  removing  sunken  vessels  or  craft  obstructing  oi 
endangering  navigation,  1041. 

APPENDIX  G. 
REPORT  OF  LIEUT.  COL.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements.— Burlington  Harbor,  Vt.,  1043;  Otter  Creek,  Vt.,  1045;  Narrows  of 
Lake  Champlain,  N.  Y.  and  Vt.,  1046;  Hudson  River,  N.  Y.,  1047;  harbor  at  San- 
gerties,  N.  Y.,  1056;  harbor  at  Rondout,  N.  Y.,  1057;  harbor  at  Peekskill,  N.  Y., 
1058;  Passaic  River,  N.  J.,  1059;  channel  between  Staten  Island  and  New  Jersey, 
1060;  Elizabeth  River,  N.  J.,  1061;  Raritan  River,  N.  J.,  1062;  South  River,  N.  J., 
1064;  Raritan  Bny,  N.  J.,  1065;  Matawan  Creek,  N.  J.,  1066;  harbor  at  Keyport, 
N.  J.,  1067 ;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1068 ;  Shrewsbury  River,  N.  J., 
1069;  Manasquan  River^  N.  J.,  1070;  removing  sunken  vessels  or  cran  obstructing 
or  endangering  navigation,  1072. 

Harbor  Lines.— East  shore  of  Hudson  River  in  front  of  city  of  Yonkers,  N.  T.,  1072. 

PART    II. 

APPENDIX  H. 
REPORT  OF  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS 

Improvsmbmts.— Delaware  River,  N.  J.  and  Pa.,  1075:  harbor  between  Philadel- 

£hia.  Pa.,  and  Camden,  N.  J.,  1085;  Schuylkill  River,  Pa.,  1089;  ice  harbor  at 
[aroushook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1093;  Delaware 
Breakwater,  Del.,  1094;  harbor  of  refuge,  Delaware  Bay,  Del.,  1096;  Rancocas 
River,  N.  J.,  1097;  AUoway  Creek,  N.  J.,  1099;  Cooper  Creek,  N.  J.,  1100;  Qoshen 
Creek,  N.  J.,  1102;  removing  sanken  vessels  or  craft  obstructing  or  endangering 
navigation,  1104. 
Surveys. — ^Delaware  River  from  Philadelphia,  Pa.,  to  deep  water  in  Delaware  Bay, 
1105;  Sohuylldll  River,  Pa.,  1114;  Manloa  Creek,  N.  J.,  1122;  Abseoon  Inlet,  N.  J., 
1125. 
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APPENDIX  I. 

REPORT  OP  WM.  P.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OP  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED. 

IMPROVKMEXTS. — Wilmington  Harbor,  Del.,  1145;  ice  harbor  at  Newcastle,  Del., 
Appoqninimink  River,  Del.,  1149;  Smyrna  River,  Del.,  1151 ;  Mnrderkill  River,  Del., 
11.52;  MispillioQ  River,  Del.,  1154;  Broadkiln  River,  Del.,  inland  waterway  from 
Chioccengae  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1156;  Susque- 
hanna River,  above  and  below  Havre  de  Grace,  Md.,  1157:  Chester  River,  Md., 
from  Crumpton  to  Jones  Landing,  1159;  Choptank  River,  Md.,  1160;  La  Trappe 
Kiver,  Md.,  1161;  Warwick  River,  Md.,  1163;  Broad  Creek  River,  Del.,  1164;  Nan- 
ticoke  River.  Del.  and  Md.,  1165;  Wicomico  River,  Md.,  1166;  Manokin  River, 
31d.,  Pocoinoke  River,  Md.,  1168;  Queens  town  Harbor,  Md.,  1170;  Kockhall  Harbor 
and  inner  harbor  at  Rookhall,  Md.,  1171 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1172. 

APPENDIX  J. 

REPORT  OF  LIEUT.  CHARLES  W.  KUTZ,  CORPS  OP  ENGINEERS. 

I3fpRO^^M1CNT8. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1180;  harbor  of  southwest 
Baltimore  (Spring  Garden),  Md.,  removing  suuken  vessels  or  craft  obstructing  or 
endmngering  navigation,  1181. 

APPENDIX  K. 

REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Impbo>^ment8. — Potomac  River  at  Washington,  D.  C,  1183;  Occoqnan  Creek,  Va., 
1190;  Aquia  Creek,  Va.,  1193;  Nomini  Creek,  Va.,  1195;  Lower  Machodoo  Creek, 
Va.,  1197;  Rappahannock  River,  Va.,  1198;  Urbaua  Creek,  Va.,  1202;  York  River, 
Va.,  1203;  Mattaponi  River,  Va.,  1*206;  Pauiunkey  River, Va.,  1208;  James  River, Va., 
1209;  protection  of  Jamestown  Island,  Va.,  1219;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1221. 

APPENDIX  L. 

REPORT  OP  MAJ.  THOS.  L.  CASEY,  CORPS  OP  ENGINEERS. 

Improvements. — Harbor  at  Norfolk  and  its  approaches,  Va.,  1223;  Western  Branch 
of  £lizal>eth  River,  Va.,  1225;  Nansemond  River,  Va.,  1226;  Appomattox  River,  Va., 
1:227;  harbor  at  Cape  Charles  City,  Va.,  Nandna  Creek,  Va.,  1229;  inland  water 
ronte  from  Norfolk,  V»-f  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  1230; 
Roanoke  River,  N.  C.,  1232;  Pasquotank  River,  N.  C,  1233;  removing  suuken  vessels 
or  eraft  obstructing  or  endangering  navigation,  1234. 

APPENDIX  M. 

REPORT  OP  CAPT.  W.  E.  CRAIGHILL,  CORPS  OP  ENGINEERS. 

Improvements. — Ooracoke  Inlet,  N.  C,  1237:  Fishing  Creek,  N.  C,  1239;  Pamlico  and 
Tar  rivers,  N.  C,  1240;  Contentnia  Creek,  N.  C,  1242;  Treut  River, N.  C.,1243; 
Nense  River,  N.  C.,  1245;  inland  waterway  between  Newbern  and  Beaufort,  N.  C, 
1246;  harbor  at  Beaufort,  N.  C,  1247;  inland  waterway  between  Beaufort  Harbor 
and  New  River,  N.  C,  1249:  New  River,  N.  C,  1250;  Black  River,  N.  C,  1251;  North 
East  (Cape  Fear)  River,  N.  C,  1252;  Cape  Fear  River  above  Wilmington,  N.  C, 
1253;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1255. 

APPENDIX  N. 

REPORT  OP  MAJ.  E.  H.  RUFFNER,  CORPS  OP  ENGINEERS. 

bcpROyBMBzrrs.— Waooamaw  River,  N.  C.  and  S.  C,  1265;  Little  Pedee  River,  S.  C, 
1267;  Great  Pedee  River,  S.  C,  1269;  Winyah  Bay,  S.  C,  1272;  Santee  River, 
8.C.,  1275;  Wateree  River,  S.  C,  1278;  Congaree  River,  S.  C,  1280;  Charleston 
Harbor,  including  Snllivan  Island  and  Mount  Pleasant  shore,  S.  C,  1283;  Wap- 
poo  Cnt,  8.  C,  1286;  Beaufort  River,  S.  C,  1288. 
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APPENDIX  O. 

REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor,  Ga.,  1291;  Savannah  River,  Ga.,  1299;  Savan- 
nah River  above  Aujrasta,  6a.,  1301;  Darien  Harbor,  Ga.,  1303;  Altamaha  River, 
Ga.,  1306;  Oconee  River,  Ga.,  1308;  Ocmnlgee  River,  Ga.,  1310;  Brunswick  Har- 
bor, Ga.,  1313;  inside  water  route  between  Savannah,  Ga.,  and  Femandina,  Fla., 
1318;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1320. 

APPENDIX  P. 

REPORT  OF  LIEUT.  COL.  W.  H.   H.   BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — Cumberland  Sound,  Ga.  and  Fla.,  1323;  St.  Johns  River,  Fla.j  1327; 
Volusia  Bar,  Fla.,  1330;  Ooklawaha  River,  Fla.,  1331;  St.  Augustine  Harbor,  VIa., 
1332;  Indian  River,  Negro  Cut,  Jupiter  Inlet,  Fla.,  1333;  Caloosahatchee  River, 
Fla.,  1334:  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1335;  Sarasota  Bay,  Fla., 
1337;  ManateeRiver,  Fla.,  1338;  Withlacoochee  River,  Fla.,  1340 ;  Suwanee  River, 
Fla.,  1341 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 1343. 

SURVEYS.—St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  below  Palatka,  1343;  St. 
Lucia  Inlet  and  River,  Fla.,  1348;  Hillsboro  Baj,  Fla.,  from  its  confluence  with 
Tampa  Bay,  through  Hillsboro  Bay  and  River,  to  the  city  of  Tampa,  1357 ;  Anclote 
River,  Fla.,  1361;  Withlacoochee  River,  Fla.,  from  its  mouth  to  the  head  of  navi- 
gation, 1363. 

APPENDIX  Q, 

REPORT  OP  LIEUT.  CHARLES  H.  McKINSTRY,  CORPS  OF  ENGINEERS. 
iMPBOVEMENT.^Harbor  at  Key  West,  Fla.,  including  entrance  thereto,  1371. 

APPENDIX  E. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OP  ENGINEERS. 

Improvements. — Carrabelle  Bar  and  Harbor,  Fla.,  1375;  Apalachioola  Bay,  Fla., 
1377;  Apalacbicola  River,  the  Cut-off  and  lower  Chipola  River,  Fla.,  1381;  Flint 
River,  Ga.,  1383;  Chattahoochee  River,  Ga.  and  Ala.,  1387;  Choctawhatcbee 
River,  Fla.  and  Ala.,  1394;  Pensaoola  Harbor,  Fla.,  1397;  Escambia  and  Conecnh 
rivers,  Fla.  and  Ala.,  1403;  Alabama  River,  Ala.,  1405:  Cfoosa  River,  Ga.  and  Ala., 
1413;  operating  and  care  of  canals  and  other  works  or  navigation  on  Coosa  River, 
Ga.  and  Ala.,  1422. 

Examination.— Chipola  River,  Fla.,  from  Marianna  to  its  connection  with  the 
Apalacbicola  River,  1423. 

APPENDIX  8. 

REPORT  OF  MAJ.  WM.  T.  R0S8ELL,  CORPS  OF  ENGINEERS. 

iMPBOVEBnENTS.— Harbor  at  Mobila,  Ala.,  1425;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1430;  operating  and  care  of  locks  and  dams  on  Black 
Warrior  River,  Ala.,  1431;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  1434; 
Noxubee  River,  Miss.,  1440;  Pascagoula  River,  Miss.,  1441;  Chickasahay  River, 
Miss.,  Leaf  River,  Miss.,  1442;  Pearl  River,  below  Jackson,  Miss.,  1443;  Pearl  River 
between  Carthage  and  Jackson,  Miss.,  1444;  Pearl  River  between  Edinburg  and 
Carthage,  Bogue  Chitto,  La.,  1445. 

SuBVBY. — Canal  to  connect  Black  Warrior  River  and  Five-mile  Creek,  Ala.,  1446b 

APPENDIX  T. 
REPORT  OF  MU.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1447. 
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APPBlfDIX  XT* 

BEPOBT  OF  MAJ.  JAMES  B.  QUINN,  COKPS  OF  ENGINEEBa 

iMPROYSMKifTB.— Ohefancte  River  ftod  Bogne  Falia,  La.,  1464;  Tickfaw  River  and 
tribatariee.  La.,  1465 ;  Amite  River  and  Bayoa  Manchac,  La.,  1467 ;  Bayoa  Lafoarche, 
La.,  1468;  Bayoa  Plaqnemine,  Grand  River,  and  Pigeon  bayons,  La.,  1471;  Bayou 
Coortableaa,  La.,  1474;  Bayoa Teche,  La.,  1475;  obannel,  bay,  and  paases  of  Bayoa 
Veimiljoii,  La.,  1477;  Mermentao  River  and  tributaries.  La.,  1478;  nioutb  and 
paaaee  of  Calcaaieu  River,  La.,  1480:  barbor  at  Sabine  Pass.  Tez.,  1482;  Sabine 
River,  Tex.,  1485;  closing  crevasse  m  Pass  a  Loatre,  Mississippi  River,  1487; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1489. 

SuRVST. — Homochitto  River,  Miss.,  1489. 

APPENDIX  V. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IMPROVKMKMTS.— Galveston  Harbor,  Tex.,' 1491;  ship  channel  in  Galveston  Bay, 
Tez.,  1505;  operating  and  care  of  Morgan  Canal,  Tez.,  channel  in  West  Galveston 
Bay,  Tex.,  1507;  Trinity  River,  Tex.,  1508;  Buffalo  Bayoo,  Tex.,  1510;  Brazos 
River,  Tex.,  1511. 

SuRVSTS.— Mouth  of  Double  Bayou,  on  east  side  of  Galveston  Bay,  Tex.,  1512;  chan- 
nel from  month  of  jetties  at  Galveston,  Tez.,  through  existing  ship  channel  and  up 
Buffalo  Bayou  to  Honston,  and  for  a  harbor  at  or  near  Houston,  1515;  character 
and  value  of  improvements  made  at  the  Pass  of  Aransas,  Tex.^  by  the  Aransas  Pass 
Harbor  Company,  1527. 

Harbok  Likes.— Galveston  Harbor,  Tex.,  1571. 

APPENDLK  W. 

REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

iMPROTxmENTB.— Red  River,  La.  and  Ark.,  1575;  Red  River  above  Fulton,  Ark., 
1588;  Cypress  Bayou,  Tez.  and  La.,  1589;  Onaohita  and  Black  rivers,  Ark.  and  La., 
1594 ;  Bayou  Bartholomew,  La.  and  Ark.,  1613  j  Boenf  River,  La.,  1614 ;  Tensas  River 
and  Bayou  Ma^>on,La.,  1616;  Yazoo  River,  Miss.,  1619;  mouth  of  Yazoo  River  and 
harbor  of  Vioksburg,  Miss.,  1625;  Tallahatchie  River,  Miss.,  1637;  Big  Sunflower 
River,  Miss.,  1639;  water  gauges  on  the  Mississippi  River  and  its  principal  tribu- 
taries, 1642. 

APPENDIX  X. 

REPORT  OF  CAPT.  WM.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improykmbnts. — ^Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1647; 

improving  Arkansas  River,  Ark.,  1649;  White  River,  Ark.,  1665;  Black  River,  Ark. 

and  Mo.,  1669;  Current  River,  Ark.  and  Mo.,  1671;  St.  Francis  River,  Ark.,  1678; 

St.  Francis  River,  Mo.,  1675. 
SuRVSTe.— Arkansas  River  at  Dardanelle,  Ark.,  1676;  St.  Francis  River,  Ark.,  with 

view  to  affording  slack- water  navigation  up  to  Wittsburg,  and  to  Marianna  on 

UAnguille  River,  1678. 

PART   III. 

APPENDIX  T. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Impro VXMBNT8.  —Removing  sna^  and  wrecks  fjrom  Mississippi  River  below  mouth 
of  Missouri  River,  1687;  Mississippi  River  between  Ohio  and  Missouri  rivers, 
1698;  harbor  at  St.  Louis,  Mo.,  1730;  preventing  the  Mississippi  River  from  break- 
ing through  into  Cache  River  at  or  near  a  point  known  as  Beechridge,  a  few  miles 
above  Cairo,  m.,  1732. 

APPENDIX  Z. 
REPORT  OF  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEEEa 

Improykmrmts. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1733;  Mississippi  River  between  mouth  of  Missouri  River  and  St.  Paal,  Minn., 
1743;  operating  and  oare  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1794;  operat- 
ing and  care  of  Galena  River  improvement.  111.,  1802. 

Harbor  Limrs.— Davenpc^  Iowa,  1805. 
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APPEKDIX^  A  A. 

EEPORT  OF  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Ihprovembnts.— Mississippi  River  between  St.  Paul  and  Minneapolis,  Minn,  (oon- 
straction  of  Lock  and  Dam  No.  2),  1809;  constrnction  of  reservoirs  at  head  waters  of 
Mississippi  River,  1812;  operatlnj;  and  care  of  reservoirs  at  head  waters  of  Missis- 
sippi River,  1816;  Chippewa  River,  inclndiug  .yellow  banks,  Wis.,  1821;  St.  Croix 
River,  Wis.  and  Minn.,  1823;  Minnesota  River,  Minn.,  1826;  RedRiver  of  the  North, 
Minn.  andN.  Dak.,  1827;  ganging  Mississippi  River  at  or  near  St.  Panl,  Minn.,  1831. 

SuBVEY. — Big  Stone  Lake  and  Lake  Traverse,  Minn.,  for  reservoirs,  1834. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  Stabbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sionx  City,  Iowa,  1841;  improving^  npper  Missouri  River  by  snagging,  1865; 
Yellowstone  River,  Mont,  and  N.  Dak.,  1866. 

APPENDIX  0  0. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  River,  Ten n.,  1869;  Forked  Deer  and  Obion  rivers,  Tenn., 
1872;  Cumberland  River,  Tenn.  and  Ky.,  1875. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — TenneRsee  River  system,  1891;  Tennessee  River,  1892:  operatin*? 
and  care  of  Muscle  Sboals  Canul,  Tennessee  River,  1925;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  1937;  Clinch  River,  Tenn.  and  Va.,  1943. 

APPENDIX  E  B. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio  River  at  Louisville,  Ky.,  1951;  operating  and 
care  of  Louisville  and  Portland  Canal,  Ky.,  1957;  Wabash  River,  Ind.  and  111., 
1970;  operatin^T  and  care  of  lock  and  dam  at  Grand  Rapids.  Wabash  River,  1983; 
White  Iliver,  Intl.,  1984;  Tradewat-er  River,  Ky.,  reconstrtiotion  of  Look  No.  2, 
Green  River,  at  Kuinsey.  Ky.,  Green  River,  Ky.,  above  mouth  of  Big  Barren  River 
(Lock  No.  5),  1985;  operating  and  care  of  lucks  and  dams  on  Green  and  Barren 
rivers,  Ky.,  1993;  Roii^h  River,  Ky.,  200.) ;  operating  and  care  of  lock  and  dum  in 
Ron^h  River,  Ky.,  2010;  Kentucky  River,  Ky.,  2012;  operating  and  keeping  in 
repair  the  seven  looks  and  dams  in  Kentucky  River,  Ky.,  2024. 

APPENDIX  F  F. 

REPORT  OF  MAJ.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Ohio  Rivor,  2042;  operatini?  snag  boats  on  the  Ohio  River,  2070; 
operating  and  care  of  David  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2077; 
movable  d^ims  in  )hio  River,  2080;  Muskingum  River,  Ohio,  2094;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2095 j  Little  Kanauha  River, 
W  Va.,  2113;  operating'and  care  of  lock  and  dam  in  Little  Kanawha  River,  W. 
Va.,  2115;  Great  Kanawha  River,  W.  Va.,  2118;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2129;  Elk  River,  W.  Va.,  2137; 
Gauley  River,  W.  Va.,  2138;  New  River,  Va.  and  W.  Va.,  Guyandotte  River,  W. 
Va.,  2140:  Rig  Sandy  River,  W.  Va.  and  Ky.,  2143;  operating  and  care  of  lock  and 
dam  in  Big  Sandy  River,  W.  Va.  and  Ky.  2150;  Tug  Fork  of  Big  Sandy  River,  W. 
Va.  and  Ky.,  2152;  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2155. 

Surveys. — Ohio  River,  from  Marietta,  Ohio,  to  Pittsburg,  Pa.,  preliminary  report, 
2157;  Big  Sandy  Kiver,  including  Tug  Fork  and  Louisa  (Levisa)  Fork,  W.  Va.  and 
Ky.,  for  look«  and  dams,  2159. 
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APPENDIX  G  G. 

KEPORT  OF  MA.T.  CHAS.  F.  POWET.L,  CORPS  OF  ENGINEERS. 

Improvemknts.— MonODgahela  River,  W.  Vn.,  2173;  operating  and  care  of  locks  and 
dams  on  MonouKabela  Kiver,\V.  Va.  and  Pa.,  2182;  Alleffheny  River,  Pa.,  2202;  con- 
struction of  locKs  and  dani8  at  Uorr  Island,  above  the  head  of  Six-mile  Island,  and 
at  Spriijgdale,  Allegheny  River,  2206. 

Sum  Kv.— For  removal  of  dam  in  Upper  Allegheny  River,  near  Corydon,  Pa.,  and  of 
dams  and  rapids  in  Conewango  Creek,  2211. 

APPENDIX  H  H. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

lMPiiOViSME:NT8. — Harbor  at  Grand  Marais,  Minn.,  2217;  harbor  at  Agate  Bay,  Minn., 
2220;  harbor  at  Dulntb,  Minn.,  and  Superior,  Wis.,  2223;  harbor  at  Ashland.  Wis., 
2210;  harbor  at  Ontonagon,  Mich.,  2242;  improvement  and  operating  and  care  of 
waterway  from  Keweenaw  iJay  to  Lake  Superior,  Mich.,  2214 :  narbor  at  Manjuct  to, 
Mich.,  2^2;  harbor  of  refuge  nt  Marquette  Bay,  Mich.,  228-1;  harbor  of  rein ;;:c' at 
Grand  Marais,  Mich.,  2285;  removing  sunken  vessels  or  craft  obstructing  or  en<I:ii)- 
gering  navigation,  2287. 

APPENDIX  I  I. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

IMPROVK.MENT8. — Menomluee  Harbor,  Mich,  and  Wis.,  2289;  Menominee  River,  Mich, 
and  Wis.,  2291;  Oconto  Harbor,  Wis.,  2292;  Pt^nsaukeo  Harbor,  Wis.,  2294;  Green 
Bay  Harbor,  Wis.,  2295;  Sturgeon  Bay  and  Lake  Micbigan  Sbip  Canal,  W^is.,  2297; 
operating  and  care  of.  Sturgeon  Bay  and  Luke  Michijjran  Ship  Canal,  Wis.,  2303; 
Sturgeon  Bay  Canal  harbor  of  refuge,  Wis.,  2308;  Abnapee  Harbor,  Wi.s.,  2310; 
Kewaunee  Harbor,  Wis.,  2312;  Two  Rivers  Harbor, Wis.,  2315;  Manitowoc  Harbor, 
AYi3.,2316;  Sheboygan  Harbor, Wis.,  2320;  Port  Washington  Harbor,  Wis.,  harbor 
of  refuge  at  Milwaukee,  Wis.,  2324;  Milwaukee  Harbor,  Wis.,  2.325;  South  .Mil- 
waukee Harbor,  Wis.,  2328;  Raciue  Harbor,  Wis.,  2330;  r.enosha  Harbor,  Wi?*., 
2233;  V.'aukegan  Harbor,  111.,  2336;  F^x  River,  Wis.,  2338;  oi^erating  and  cure  of 
locks  and  dams  on  Fox  River,  W' is.,  2395. 

PAUT    IV. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  W.  L.  ^lARSHALL,  CORPS  OF  ENCHNEERS. 

Improvbmentb.— Chicago  Harbor,  111.,  2415;  Chicago  River,  111.,  2421;  Calumet  Har- 
bor, 111.,  2425;  Calumet  River,  111.  and  ind.,  2430;  Illinois  River,  IlL,  2436;  o])er- 
a ting  and  care  of  Lagrange  and  Kanip.sville  locks,  Illinois  River,  and  approaches 
thereto,  2442;  construction  of  Illinois  and  Mississippi  Canal,  2147;  operating::  and 
care  of  Illinois  and  Missibsippi  Canal — canal  around  lower  rapids  of  Rock  iUver 
at  Milan,  HI.,  2486. 

APPENDIX  K  K. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  EXCHNEr.RS. 

Imi'uovkments. — Michigan  City  Harbor,  Ind.,  2489;  St.  .Jose]>h  Harbor,  Mich.,  2194; 
St.  Joseph  River,  Mich.,  2499;  ??outb  Haven  Harbor,  Mich.,  J.'^Ol;  Saugatuck  Har- 
bor, Mich,  2504;  Kalamazoo  River,  Mich.,  harbor  at  Holland  (Black  Lake),  Mi<'b., 
2SH)6;  Grand  Haven  Harbor,  Mich.,  2.5i>9;  Grand  River,  Mich.,  2511;  Muskegon 
Harbor,  Mich.,  2515;  White  Lake  Harbor,  Mich.,  2518 :  Pentwater  Harbor,  Mich., 
2520;  Ludington  Harbor,  Mich.,  2522;  Manistee  Harbor,  Mich.,  2525;  harbor  of 
refage  at  Portiige  Lake,  Manistee  »'ounty,  Mich.,252G;  Frankfort  Harbor,  Mich., 
2529;  Charlevoix  Harbor,  Mich.,  2532;  Petoskey  Harbor,  Mich.,  2.535. 

Sdrvey.— Kalamazoo  River,  Mich.,  from  Saugatuck  to  New  Richmond,  2537, 
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APPENDIX  L  L. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvbmknts. — Ship  chaoDel  coDnecting  waters  of  the  Great  Lakes  between  Chi- 
cago, Dnlnth,  and  Buffalo,  2548;  St.  Marys  River  at  the  falls,  Mich.,  2554; 
operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  2561;  Hay  Lake  Channel,  iSt. 
Marys  River,  Mich.,  2572;  Cheboygan  Harbor,  Mich.,  2576;  Alpena  Harbor  (Thnn- 
der  Bay  River),  Mich.,  2578;  Saginaw  River,  Mich.,  2579;  Sebewaing  River,  Mich., 
2581;  harbor  of  refuge  at  Sandbeach,  Lake  Huron,  Mich.,  2583;  mouth  of  Black 
River,  Mich.,  2585 ;  Black  River  at  Port  Huron,  Mich.,  2586 ;  Pine  River  Mich.,  2588 ; 
Belle  River,  Mioh.,  2589;  St.  Clair  Flats  Canal,  Mich.,  2591;  operating  and  care  of 
St.  Clair  Flats  Canal,  Mich.,  2592;  Clinton  River,  Mich.,  2595;  Detroit  River,  Mich., 
2597;  Rouge  River,  Mich.,  2598;  construction  of  turning  basin  in  Rouge  River, 
Mith.,  2599. 

Sr a VKYs.— Saginaw,  Shiawassee,  Bad,  and  Flint  rivers,  Mich.,  2600;  Saginaw  River, 
Mich.,  from  its  head  to  Saginaw  Bay,  2604;  Rouge  River,  Mich.,  from  Wabash 
Bridge  crossing  to  Maples  road,  2605. 

Hakbor  Lines.— St.  Clair  River  at  Port  Huron,  Mich.,  2607. 

APPENDIX  M  M. 
REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements.— Monroe  Harbor,  Mich.,  2612;  Toledo  Harbor,  Ohio,  2614;  Port 
Clinton  Harbor,  Ohio,  2647;  Sandusky  Harbor,  Ohio,  2650;  Huron  Harbor,  Ohio, 
2653;  Vermilion  Harbor,  Ohio,  2656;  Black  River  (Lorain)  Harbor,  Ohio,  2658; 
Cleveland  Harbor,  Ohio,  2661 ;  Fairport  Harbor,  Ohio,  2676 ;  Ashtabula  Harbor, 
Ohio,  2679;  Conneaut  Harbor,  Ohio,  2683;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  2687. 

Surveys. — Monroe  Harbor,  Mich.,  2689;  straight  channel  in  Maumee  River  and  Bay, 
Ohio,  2693;  Starve  Island  Reef,  near  South  Bass  Island,  in  Lake  Erie,  Ohio,  2705; 
bar  at  mouth  of  Sandusky  Harbor,  Ohio,  2708;  Black  River  (Lorain)  liarbor,  Ohio, 
2717;  breakwater  at  Cleveland  Harbor,  Ohio,  2724. 

Harbor  Linb.— Sandusky  Harbor,  Ohio,  2733. 

APPENDIX  N  N. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  2737;  harbor  at  Dunkirk,  N.  Y.,  2748;  Buffalo 
Harbor,  N.  Y.,  2756 ;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  2788;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  2792;  Wilson  Harbor,  N.  Y.,  2795. 

APPENDIX  O  O. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

IMPBOVSMEMTS. — Harbor  at  Charlotte,  N.  Y.,  2799;  harbor  at  Great  Sodus  Bay,  N.  Y., 
2801 ;  harbor  at  Little  Sodus  Bay,  N.  Y.,  2804 ;  harbor  at  Oswego,  N.  Y.,  2806 :  harbor 
at  Sacketts  Harbor,  N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  2809;  shoals  oetween 
Sister  Islands  and  Crossover  Light  and  between  Ogdensburg  and  the  foot  of  Lake 
Ontario,  St.  Lawrence  River,  N.  Y.,  2810;  harbor  at  Ogdensburg,  N.  Y.,  2812. 

APPENDIX  P  P. 

REPORT  OF  LIEUT.  COL.   HIRAM  M.  CHITTENDEN,  U.  S.  VOLUNTEERS, 
CAPTAIN,  CORPS  OF  ENGINEERS. 

Preliminary  examination  of  reservoir  sites  in  Wyoming  and  Colorado,  2815. 

APPENDIX  Q  Q. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Survey  of  Shag  Rocks,  Arch  Rook,  Blossom  Rock,  Two  Mission  Rooks,  and  Anita 
Rock,  San  Francisco  Harbor,  Cal.,  2923. 
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APPENDIX  E  B. 

REPORT  OF  MAJ.  CHA8.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Impbovements. — San  Diego  Harbor,  Cal.,  2927;  deep-water  harbor  at  San  Pedro 
Bay,  Gal.,  2929:  Wilmington  Harbor,  Cal.,  2931;  Sao  Lois  Obispo  Harbor,  Cal., 
2932. 

APPENDIX  S  8. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

IMPROYEMBNTS.— Oakland  Harbor,  Cal.,  2035 ;  San  Joaqnin  River,  Cal.,  2938;  Moke- 
lamne  River. '.^al.,  2941;  Sacramento  and  Feather  Rivers,  Cal.,  2942;  Napa  River, 
Cal.,  2946;  Petaluma  Creek,  Cal.,  2947;  Hnmboldt  Harbor  and  Bay,  Cal.,  2948. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvemknts.— Port  Orford  Harbor,  Oreff.,  Coquille  River,  Oreg.,  29.58;  Coquille 
River,  Orcg.,  between  Coquille  and  Myrtle  Point,  2961;  entrance  to  Coos  Bay  and 
Harbor,  Oreg.,  2963;  harbor  at  Coos  Bay,  Ore^.  (dredging),  Coos  River,  Oreg., 
2966;  Umpqna  River,  Oreg.,  2967;  mouth  of  Siuslaw  River,  Oreg.,  2970;  Alsea 
River,  Oreg.,  Yaqnina  Bay,  Oreg.,  2972;  Nestngga  Rivev,  Oreg.,  2975;  Tillamook 
Bay  and  Bar,  Oreg.,  2976;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash., 
2977;  Columbia  River  at  Three-mile  Rapids,  and  the  construction  and  equipment 
of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls, 
2979;  canal  at  the  Cascades,  Coliunbia  River,  Oreg.,  2981;  operating  and  care  of 
canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  29^;  Columbia 
River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  2987;  Clear- 
water River,  Idaho,  2989. 

Examinations  and  Surveys.— Umpqua  River,  bar  and  entrance,  Ores.,  2991;  Alsea 
River,  Oreg.,  from  head  of  tidewater  tc  Upper  Alsea  Valley,  2^5:  Yaquina  River, 
Oreg.,  from  the  town  of  Yaquina  to  head  of  tide,  including  Big  Elk  River  to  Sunset 
Quarry,  2997;  Siletz  River,  bar  and  entrance,  Orejr.,  2998;  harbor  at  Cape  Look- 
out, Oreg.,  3001 ;  Port  Orford  Harbor,  Oreg.,  3003;  Tillamook  Bay,  bar  and  entrance, 
Oreg.,  3007;  Nehalem  River  (Bay),  Oreg.,  3009;  Snake  River,  Wash.,  3013. 

APPENDIX  U  Cr, 

REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OP  ENGINEERS 

Improvements.— Willamette  River,    above    Portland,  and  Yamhill  River,  Oreg., 

3025;   Columbia  and    Lower  Willamette   rivers,   below  Portland,  Oreg.,  3031; 

Columbia  River,  below  Tongne  Point,  Ore;;.,  3039 ;  month  of  Columbia  River,  Oreg. 

and  Wash.,  3040;  Cowlitz  River,  Wash.,  3041;  gauging  waters  of  Columbia  River, 

Oreg.  and  Wash.,  3042. 
Ejcaminations  and  Surveys.— Scappoose  Bay  and  Creek,  Oreg.,  3043;  Long  Tom 

River,  Oreg.,  3045;  Santiam  River,  Oreg.,  3017:  Clatskanie  River,  Oreg.,  3049; 

Willamette  River,  opposite  Salem,  Oreg.,  3051;  Tnalitin  River,  Oreg.,  3053. 

APPENDIX  V  V. 

REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvements.— Willapa  River  and  Harbor,  Wash.,  3058;  Grays  Harbor  and  bar 
entrance.  Wash.,  3059;  Chehalis  River,  Wash.,  3064;  Pu<:^et  Sound  and  its  tribu- 
tary waters,  Wash.,  3066;  harbor  at  Olympia,  Wash.,  3070;  waterway  connecting 
Puget  Sound  with  lakes  Union  and  Washington,  3072;  Everett  Harbor,  Wash., 
3075;  Swinomish  Slough,  Wash.,  3076;  Kootenai  River,  Idaho,  between  Boiinurs 
Ferry  and  the  international  boundary  line,  3078;  Kootenai  River,  above  Jen- 
nings, Mont.,  3079:  Flathead  River,  Mont.,  3081. 

Examination  and  Surveys.— Neah  Bay,  Wash.,  3082;  mouth  of  Willapa  River  and 
MaUboat  Slough,  Wash.,  3088;  Quillayute  Harbor  and  River,  Wash.,  30W; 
Deschutes  River  at  its  entrance  in  Olympia  Harbor,  Wash.,  3094;  mouth  of  Pu- 
yallup  River,  Wash.,  3098;  Duwamish  River  and  its  tributaries,  Wash.,  3103; 
Skagit  River  from  its  mouth  to  the  town  of  JSedro,  Wash.,  3112;  Okanogan  River, 
Wash.,  3121 ;  Pend  Oreille  River,  Idaho  and  Wash.,  3124. 
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APPENDIX  VV  W. 

REPORT  OF  LIEUT.  COMMANDER  N.  J.  K.  PATCH,  U.  8.  NAVY. 
SuPEKVisiON  of  the  harbor  of  New  York,  3131. 

PART   V. 

APPENDIX  X  X. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

G.  L,  GiLLKSPiE,  brigadier-geDeral,  U.  S.  Voliiuteera,  colonel,  Corps  of  Eugiueeni, 
Vj.  S.  A.,  prosident;  Amos  Stickaey,  lieutenaut-colouel,  Corps  of  Engineers,  U.  S.  A. ; 
Tbomas  H.  Haudbury,  major,  Corps  of  Engineers,  U.  S.  A. ;  Mr.  Henry  L.  Marindin, 
assistant.  United  States  Coast  and  Geodetic  Survey;  Mr.  B.  M.  Harrod,  Mr.  Robert 
JS.  Taylor,  and  Mr.  Henry  Flad,  Commiasionera. 

Annual  Rkpout  for  Fiscal  Year  bxding  June  30,  1808,  3137. 

AiTKXDix  1.— Report  of  Capt.  H.  E.  Waterman.  Corps  of  Engineers,  secretary  Mis- 
sissippi River  Commission,  upon  operations  aurin;^  the  year  ending  May  31,  18^8, 
yi'jS;  (A)  laws  affecting  the  Mississippi  River  Commission,  (B)  spec ilicat ions  for 
alterations  to  the  hydraulic  dredge  Beia^  and  for  construction  of  other  tioating 
plant,  3181;  (C)  report  of  Asst.  Engineer  J.  A.  Ockcrson  on  Held  and  office  work 
peit-;iining  to  surveys,  gauges,  discharge  work,  reduction  of  observations,  and 
mapping,  3214;  (D)  report  of  Asst.  Engineer  Thomas  Middleton  on  designing, 
construction,  and  repair  of  plant,  3291;  (E)  report  of  Asst.  Engineer  C.  W.  Sturte- 
vant  on  dredging  operations  between  Cairo,  111.,  and  Head  of  Passes,  3310; 
(F)  report  of  Asst.  Engineer  C.  W.  Sturtevant  on  tests  of  U.  S.  dredge  Alpha,  3341. 

AiM'KXDix  2. — Report  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  upon  opera- 
tions in  First  and  Second  dlstriets,  3343;  report  of  Assistant  J^ngineer  W.  M.  Roes 
on  levee  construction  and  seepage,  3353;  report  of  Assistant  Engineer  Aug.  J. 
Nolty  on  care  of  and  repairs  to  plant,  and  construction  work  at  Ilopefield  Bend, 
Ark.,  and  Memphis  Harbor,  Tenn.,  3357. 

Ai'rKNDix  3. — Report  of  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  upon  operations 
in  Tbird  district,  3370;  report  of  Assistant  Engineer  Arthur  Hider  on  construition 
Avork,  repairs,  rare  of  plant,  and  surveys,  3377;  report  of  Assistant  Engineer  J.  D. 
Van  Meter  on  operations  in  Lower  Yazoo  Levoe  district,  north  of  Greenville,  Miss., 
3387;  report  of  Assistant  Engineer  II.  St.  L.  Coppie  on  operations  in  Lower  Yazoo 
Levee  district,  below  Greenville,  Miss.,  3391;  report  of  Assistant  Engineer  E.  C. 
Toliingeron  operations  in  Upper  Tensas  Levee  district  in  Arkansas,  33i)4;  report 
of  Assistant  Engineer  W.  S.  Brown  on  operations  in  Upper  Ten8.a8  Levee  district 
in  Louisiana,  3397;  tables  relative  to  work  in  Lower  Yazoo  and  Upper  Tensas 
Levee  districts,  3399;  tables  showing  cost  of  levees  built  and  enlarged  by  the 
United  States,  3402. 

Appkn'DIX  4.— Report  of  Lieut.  Col.  George  McC.  Derby,  U.  S.  Volunteers,  captain, 
Corps  of  Engineers,  upon  operations  in  Fourth  district,  3-114;  (A)  value  of  plant, 
(H)  commercial  statistics,  New  Orleans,  La.,  3437;  (C)  list  of  civilian  engineers. 
(D)  report  of  Assistant  Engineer  H.  S.  Douglas  on  harbors  at  Natchez,  Miss.,  ana 
Vidalia,  La.,  3138;  (E)  report  of  Assistant  Engineer  H.  S.  Douglas  upon  operations 
at  the  Government  depot,  New  Orleans,  La.,  3443;  (F)  report  of  Assistant  Engi- 
neer A.  F.  Wooliey,  jr.,  on  Atchafalaya  and  Ked  rivers,  La.,  3445;  (G)  report  of 
Assistant  Engineer  \V.  J.  Hardee  on  levees  in  Fourth  district,  3449;  (H)  abstracts 
of  proposals,  3453;  (I)  list  of  contracts  in  force,  3458. 
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APPENDIX  Y  Y. 

REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 
Amos  Stickney,  lieut<^naut-colonel,  Corps  of  Engineers,  U.  S.  A.,  president;  Thos. 

)I.  Handbury,  major,  Corps  of  Engineers,  U.  S.  A.;  \V.  L.  Marshall,  major,  Corps 

of  Engineers,  U.  S.  A.;  Messrs.  G.  ('.  Broadhead  and  C.L.Chaffee,  Cominissiouen. 
Anm'al  REroRT  FOR  Fiscal  Y'kar  ending  June  30,  1898,  3459. 
An  ENDix  A.— Annual  report  on  surveys,  by  Assistant  Engineer  A.  H.  Blaisdell,  34^. 
AriMCNDix  B. — Annual  report  on  gauges  and  physical  data,  by  Assistant  Engineer 

A.  II.  Blaisdell,  3184. 
Am'::ni)IX  C— Annual  reports  on  commercial  statistics,  by  Assistant  Engineer  A.  H. 

iniisdell,3485. 
Ai'iKNDix  1). — Annual  report  on  Omaha  Division,  by  Division  Engineer  SamT  H. 

Yonge,  3496. 
AiMMCNmx  E. — Annual  report  on  local  works  below  Kansas  City,  Mo.,  by  Division 

Engineer  S.  Waters  Fox,  3512. 
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AppkxdixF. — Annual  report  on  Gnsconade  Division,  by  Division  Engineer  S.  Watew 
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ANNUAL  SEPOBT  OF  THE  MISSISSIPPI  BIVEB  COMMISSION  FOB  THE 
FISCAX  YEAB  ENDING  JUNE  .10,  1898. 

Abmy  Building, 
JSfew  York  City^  July  i,  1898. 
Sm:  The  Mississippi  EiVer  Oommission  has  the  houor  to  submit  its 
aimiial  report  for  the  fiscal  year  ending  June  30, 1898. 

APPBOPBIATIONS  AND  ALLOTMENTS. 

The  appropriation  in  the  sundry  civil  act  of  Jane  4^  1897;  was  allotted 
as  follows: 

Dredges  and  dredging $763,300 

Secretary's  office : 

For  Mississippi  Biver  Commission $38,000 

For  surveys,  gaages,  and  observations 67, 710 

105,710 

Levees 1,674,200 

Bank  revetment  at  Giles  Bend 125,000 

Care  and  preservation  of  plants  First  and  Second  districts 40, 000 

Care  and  preservation  of  plant.  Third  district 40,000 

Care  and  preservation  of  plant,  Fonrth  district 20,000 

Parchase  of  towboat.  Third  district 85,000 

Preservation  of  work,  Hopefield  Bend *    20,000 

Beeerve  for  emergencies,  to  be  nsed  at  the  discretion  of  the  president  of 

the  Commission 110,123 

Total 2,933,333 

The  amoant  of  the  appropriation  in  the  deficiency  act  approved 
July  19, 1897,  had  been  previously  allotted  as  follows: 

Dredges  and  dredging  (constrnction,  inspection,  and  tests  of  two  new 

dredges,  Eptilon  ancL2€ta,and  care  of  dredges) $254,000 

Levees,  project  of  Jnne  22, 1896 281,250 

Lake  Providence  Beach 89,750 

Total 625,000 

The  Commission  has  been  in  session  four  times  during  the  year,  the 
seventy  second  session,  February  2  to  7, 1898,  being  at  St.  Louis,  Mo., 
and  on  the  steamer  Missisaippi  on  an  inspection  trip  to  New  Orleans, 
La.  The  usual  fall  inspection  trip  was  omitted  on  account  of  the  preva- 
lence of  yellow  fever  along  the  lower  river.  The  spring  inspection  trip 
was  made  earlier  than  usual  to  meet  the  convenience  of  the  subcom- 
mittee of  the  Senate  Committee  on  Commerce.  Four  members  of  that 
subcommittee,  viz,  Hon.  Knute  Nelson,  chairman;  Hon.  George  G. 
Vest,  Hon.  J.  H.  Gallinger,  and  Hon.  James  A.  Berry,  accompanied  the 
Oommission.  Other  guests  were  Hon.  T.  C.  Catchings  and  Mr.  Willis 
Moore,  Chief  of  the  Weather  Bureau.  The  subcommittee  was  aflforded 
every  facility  for  observation  and  for  taking  such  testimony  at  different 
points  as  they  desired. 
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OPERATIONS   IN   OHAROE  OF  TH£   8KORBTARY  OF  THE  COMMISSION. 

Surveys.— During  the  sammer  of  1897  the  field  work  of  topography 
and  hydrography  of  the  Missiusipi^l  River  was  extended  from  Browns- 
ville northward  to  the  upper  limits  of  Fort  Snelling  Reservation,  aboat 
7  miles  above  the  steamboat  landing  at  St.  Paul,  and  included — 

Main  river  snryey  (channel  distance) miles..  175 

Topography square  miles..  500 

Hydrography do 84.6 

An  extension  of  the  survey  beyond  St.  Paul  having  been  authorized, 
preparations  have  been  made  to  begin  the  work. 

Special  surveys. — A  resurvey  of  that  part  of  the  lower  river  from 
Scot  Bluff  to  GarroUton  was  completed  in  January,  1898,  its  object 
being  to  afford  means  of  comparing  later  conditions  of  the  river  with 
those  of  earlier  surveys. 

The  line  of  precise  levels  which  was  run  between  Kew  Orleans  and 
the  Gulf  in  1892-93  showed  a  subsidence  of  the  lower  end  of  the  Delta. 
To  obtain  further  data  uxK>n  this  question  a  level  line  was  run  from  the 
hills  at  Baton  Eouge  to  the  end  of  the  jetties  at  the  mouth  of  the  river. 
This  work  was  completed  March  19, 1898.  Preliminary  computations 
indicate  that  the  subsidence  has  continued  since  1892. 

Gauges, — The  permanent  gauges  of  the  river  have  been  maintained; 
also  a  continuous  tide  gauge  at  BUoxi,  Miss.  This  latter  has  a  contin- 
uous and  exceptionally  good  record  of  between  two  and  three  years, 
which  will  permit  the  establishing  of  a  close  approximation  of  mean 
Gulf  level  at  this  point. 

In  addition  to  the  permanent  gauges  on  the  river,  high- water  gauges 
at  intervals  of  5  miles  have  been  maintained  to  determine  the  high- 
water  slope. 

Observations. — ^Discharge  measurements  at  or  near  high  and  low  water 
were  made  at  Golumbus,  Ky.;  Helena,  Ark.;  Arkansas  Gity,  Ark.; 
Warren  ton,  Miss.;  Bed  Biver  Landing,  La.,  and  GarroUton,  La.;  also 
on  the  tributaries  at  or  near  their  mouths. 

Mappingj  etc. — Gharts  150  to  157,  inclusive,  seale  1 :  20,000,  covering 
the  river  from  Davenport,  Iowa,  to  Arnolds  Landing,  Dl.,  82  miles,  have 
been  completed  and  published.  Gharts  158  to  160,  inclusive,  have  been 
completed,  and  161  to  164.  inclusive,  are  under  way.  Inch-mile  sheets 
121  to  124,  inclusive,  reaching  597  miles  above  Oairo,  have  been  com- 
pleted, and  121  and  122  published.  Three  sheets  of  upi)er  alluvial  val- 
ley have  been  published. 

Dredges  and  dredging. — ^At  the  beginning  of  the  fiscal  year  there  were 
two  dredges  on  hand,  the  Alpha  and  Beta,  and  two  others,  the  Oamma 
and  Deltaj  about  finished  and  ready  for  testing.  During  the  year  two 
others,  the  Upsilon  and  Zeta^  were  completed.  The  AlpM  has  been  fur- 
nished with  a  new  pump  and  otherwise  repaired. 

The  Beta,  having  been  found  too  unwieldy  for  successful  work  on 
account  of  her  great  draft,  is  now  having  her  hull  enlarged  to  reduce 
the  draft  and  other  quite  extensive  alterations  made,  changes  that  have 
been  found  necessary  by  the  experience  of  the  past  season's  work. 

The  comparative  tests  of  the  Epsilon  and  Zeta^  dredges  of  identical 
build,  except  that  the  former  has  a  water-jet  agitator  and  the  latter  a 
mechanical  agitator,  seem  to  indicate  a  decided  superiority  in  favor  of 
the  former,  for  materials  generally  met  with  in  the  bars  obstructing 
navigation  in  the  Mississippi  Biver. 
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Dming  the  year  one  pile-sinker  hall  has  been  constructed  and  con- 
tracts entered  into  for  four  more. 

One  small  steam  tender  was  completed  and  three  others  contracted 
for. 

Proposals  for  five  large  steam  tenders  have  been  received. 

The  plans  and  specifications  for  the  seventh  dredge,  the  lotay  which 
is  to  be  self  propelling,  have  been  completed,  and  advertisement  for 
proposals  for  its  constmction  will  be  published  soon. 

Dredging  operaiioiM.— The  four  new  dredges  added  to  the  plant  dar- 
ing the  year  have  been  tested  for  efficiency  and  capacity,  and  all  were 
found  to  be  equal  to  the  contract  requirements. 

The  project  for  carrying  on  the  dredging  work  in  channels  during  the 
past  season  was  to  distribute  the  four  available  dredges  between  Cairo 
and  Graves  Bayou,  each  dredge  being  assigned  to  a  particular  reach  of 
river.  They  worked  on  fourteen  different  bars  with  more  or  less  favor- 
able results.  In  some  cases  the  required  depth  of  9  feet  was  main- 
tained, in  other  cases  as  little  depth  as  6  feet.  In  most  cases  the  dredged 
channels  are  reported  to  have  given  depths  of  from  8  to  9  feet. 

The  bars  worked  upon  were  Medleys,  Upper  Point  Pleasant,  Sam 
Phillips,  Lazelles,  Batsells,  Hathaway,  Gold  Dust,  Bocky  Point,  Osce- 
ola, Island  34,  Island  40,  Presidents  Island,  Fleeces,  and  Graves  Bayou, 
all  but  the  last  three  being  above  Memphis.  A  depth  of  more  than  7 
feet  was  maintained  between  Cairo  and  Memphis  during  low- water  sea- 
son, except  between  September  20  and  l^ovember  10,  when  only  6  and 
6^  feet  existed  at  Sam  Phillips. 

The  work  was  somewhat  interfered  with  by  the  yellow  fever  break- 
ing out  on  the  dredge  Alpha  while  lying  at  East  Oairo^  which  kept  her 
firom  work  until  October  12, 1897.  During  the  coming  season  it  is 
expected  to  have  six  dredges  at  work.  This  increase  of  50  per  cent 
over  the  working  force  of  last  season,  together  with  the  experience 
gained  in  selecting  channels  and  conducting  the  work,  should  produce 
more  positive  resists  in  maintaining  low-water  navigation. 

For  full  details  concerning  the  dredges  and  the  dredging  operations 
attention  is  invited  to  the  report  of  the  Secretary  of  the  Oommission, 
Appendix  1. 

OONSTBUOTION  OTHEB  THAN  LEVEE  BUILDINa. 

Ko  construction  work  within  the  river  banks  has  been  done  during 
the  year,  except  repairs  to  various  revetments  and  the  beginning  and 
considerable  advancement  of  the  bank  protection  in  Giles  Bend  to  pre- 
vent the  threatened  cut-off  above  Natchez,  Miss. 

FIRST  DISTBIOT  (OAIBO,  ILL.y  TO  FOOT  OF  ISLAIH)  NO.  40,  220  MILES). 

District  ofiGicer,  Oapt  Mason  M.  Patrick,  Oorps  of  Engineers,  IT.  S.  A. 
The  channel  and  harbor  works  in  this  district  are  at  Oolumbus,  Ky., 
Hickman,  Ky.,  'Sew  Madrid,  Mo.,  and  Plum  Point  Beach. 

ColumouSy  Ky.  {21  miles  below  Cairo). — ^The  work  here  consists  of  a 
series  of  five  spurs  built  to  prevent  caving  of  the  bank  at  and  below 
the  town.  The  work  is  in  fair  condition  and  effective.  No  further  work 
at  present  contemplated. 

Hiehmany  Ky.  {36  miles  below  Cairo). — ^The  work  here  is  a  bank  revet- 
ment constructed  to  prevent  serious  caving  of  the  bank  in  front  of  the 
town.  It  is  in  fair  condition  and  no  further  work  contemplated  at 
present. 
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New  Mddridj  Mo.  {71  miles  below  Cairo). — The  work  here  is  bank 
revetment  to  prevent  caving  of  the  bank.  One  thousand  six  hundred 
fe^t  of  bank  has  been  protected,  and  protection  of  at  least  1,200  feet 
more  is  needed,  at  an  estimated  cost  of  $40,000. 

Flum  Point  Reach  (147  to  186  miles  below  Cairo). — ^The  work  here 
extends  from  Daniels  Point  to  Craighead  Point,  Arkansas,  a  distance 
of  about  20  miles,  and  consists  of  bank  protection,  and  closure  of  chutes 
by  means  of  pile  dikes  and  a  brush  and  stoue  dam.  The  result  has 
been  the  protection  of  considerable  lengths  of  bank,  an'd  an  increase  of 
depth  over  the  crossings  in  low  water,  which  has  varied  in  diflfereut 
years,  but  has  averaged  about  3  feet. 

The  works  are  bank  revetments  at  Daniels  Point,  Ashport  Bend, 
Fletchers  Bend,  Osceola  Bar,  Bullerton  Towhead,  and  Plum  Point;  a 
brush  and  stone  dam  and  pile  dikes  to  close  Gold  Dust  Chute,  pile  dikes 
to  close  Osceola  and  BuUerton  chutes,  and  pile  dike  to  contract  the 
channel  below  Plum  Poin4}. 

The  difierent  works  along  the  reach  are  holding  fairly  well,  but  there 
are  a  number  of  places  where  slight  failures  have  occurred,  and  the 
unprotected  portions  of  bank  have  caved  badly  during  the  past  two 
years.  This  is  especially  threatening  to  work  in  Fletchers  Bend,  where 
caving  above  the  revetted  part  has  been  excessive,  and  has  destroyed 
620  feet  of  the  upper  part  of  the  revetment. 

The  Gold  Dust  brush  and  stone  dam  has  settled  somewhat.  For 
details  of  operations  in  this  district  attention  is  invited  to  the  report  of 
Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  U.  S.  A.,  Appendix  2. 

SECOND  DISTRIOT  (FOOT  OP  ISLAND  NO.  40  TO  MOUTH   OF  WHITE 
RIVER,  180  MILES). 

District  oflftcer,  Capt.  Mason  M.  Patrick,  Corps  of  EngineerR,  U.  S.  A. 
The  channel  and  harbor  works  in  this  district  are  at  Hopeflleld  Bend, 
Memphis  Harbor,  mouth  of  Wolf  River,  Nonconnah  Eock  and  Helena 
Harbor. 

Hopefield  Bend  {J227  miles  below  Cairo). — ^The  work  here  consists  of 
bank  protection  for  16,000  feet  from  Mound  City  Landing  to  Hopefield 
Point,  the  maintenance  of  which  is  of  vital  importance  to  the  harbor  of 
Memphis.  Some  damage  was  done  to  this  work  by  the  high  water  of  1897, 
and  the  sum  of  $20,000  was  allotted  for  repairs.  These  repairs  were 
completed  in  December,  1897. 

Memphis  Harbor  (230  miles  below  Cairo). — The  work  at  this  point  con- 
sists of  bank  revetment  and  a  series  of  spur  dikes  built  to  protect  the 
bank  for  about  12,372  feet;  the  revetment  was  built  by  the  Government 
and  the  dikes  by  the  citizens.  In  addition  to  this,  a  short  length  of  bank 
at  the  end  of  the  bridge  has  been  protected  by  the  bridge  company. 
There  is  a  gap  of  about  1,200  feet  of  unprotected  bank  which  should 
be  covered,  at  an  estimated  cost  of  $36,000.  Some  damage  was  done 
to  the  work  by  the  high  water  of  1897,  which  was  repaired  during  the 
past  season. 

Wolf  River  mouth  at  Memphis,  Tenn. — The  Eiver  and  Harbor  Act  of 
June  3, 1896,  made  available  for  the  improvement  of  this  river  the  sum 
of  $35,000.  The  approved  project  provided  for  dredging  and  the 
removal  of  sunken  logs,  snags,  and  other  obstructions.  Under  con- 
tract, a  considerable  quantity  of  material,  and  some  obstructions,  were 
removed  during  the  season,  but  owing  to  unforeseen  difficulties  the  con- 
tract was  terminated,  and  the  district  officer  proposes  to  purchase  a 
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plant  for  the  continuation  of  the  work,  for  which  about  $30,000  is 
available. 

N^oneannah  Rock  (236  miles  below  Cairo). — ^ThiB  obstruction  is  a  fer- 
'mginous  sandstone  and  cemented  gravel  about  4  miles  below  Memphis 
bridge,  which  is  dangerous  to  navigation  on  account  of  lack  of  depth 
of  water  over  it.  Part  of  it  has  been  removed  in  previous  years,  and 
the  completion  of  the  project  to  obtain  a  depth  of  8  feet  over  it  at  a  zero 
stage  on  the  Memphis  gauge  is  estimated  to  cost  $3,000. 

Helena  Harbor  {306  miles  below  Cairo). — ^The  work  at  this  point  con- 
sists of  bank  protection  partly  by  revetment  and  partly  by  spur  dikes. 
The  protection  covers  a  length  of  about  4,H0  feet  and  should  be 
extended  for  1,000  feet,  at  an  estimated  cost  of  $30,000.  The  existing 
work  has  been  more  less  damaged  in  many  places  and  considerable 
repairs  are  urgently  needed. 

For  details  of  operations  in  this  district  attention  is  invited  to  the 
report  of  Gapt.  Mason  M.  Patrick,  Oorps  of  Engineers,  U.  8.  A., 
Appendix  2. 

THIRD  DISTRICT  (MOUTH  OF  WHITE  RIVER,  ARKANSAS,  TO  WARREN- 
TON,  MISS.,  220  MILES). 

District  officer,  Capt.  H.  0.  Newcomer,  Corps  of  Engineers,  XJ.  8.  A. 
The  channel  and  harbor  work  in  this  district  are  at  Lake  Bolivar  Front, 
Ashbrook  Keck,  Greenville  Harbor,  Lake  Providence  Beach,  and  Delta 
Point. 

Lake  Bolivar  Front  {417  miles  below  Cairo). — The  work  at  this  point 
consists  of  bank  protection  to  prevent  the  threatened  destrnction  of  a 
large  levee  across  the  head  of  Lake  Bolivar.  A  bar  is  forming  in  front 
of  the  revetment  and  the  work  is  in  fair  condition  with  exception  of 
three  small  breaks  in  upper  bank  paving.  No  farther  work  is  contem- 
plated here  except  possibly  small  repairs. 

Ashbrook  Neck  {446  miles  below  Cairo). — This  work  consists  of  bank 
protection  to  prevent  a  threatened  cut-off.  Considerable  damage  was 
done  to  this  work  by  the  high  water  of  1897,  but  little  below  low-water 
line.  Repairs  were  made  at  a  cost  of  $13,249.53,  and  the  revetment 
appears  in  effective  condition  for  a  length  of  about  9,990  feet.  No 
extension  is  deemed  necessary,  but  further  repairs  may  be  needed  after 
the  subsidence  of  the  flood. 

Greenville  Harbor  {478  miles  below  Cairo). — ^The  work  at  this  point 
consists  of  bank  protection  partly  by  spur  dikes  and  partly  by  revet- 
ment to  prevent  the  destruction  of  the  city  of  Greenville,  Miss.  The 
work  has  been  subjected  to  many  vicissitudes.  Commenced  in  1887, 
twelve  spur  dikes  were  built,  the  bank  above  them  not  being  protected. 
In  the  flood  of  1891  four  of  the  dikes  were  carried  away  by  a  flank  attack 
due  to  the  caving  of  the  bank  above,  and  in  the  flood  of  1894  one  more 
spur  dike  was  destroyed.  In  the  meantime  continuous  revetment,  start- 
ing some  distance  above  the  dikes,  afterwards  extended  down  to  them, 
was  commenced,  and  up  to  this  time  built  to  a  length  of  about  12,165  feet. 

This  revetment  has  been  repeatedly  broken.  In  1893  and  1894  the 
upper  bank  paving  required  repairs.  In  1896  a  break  required  677  feet 
new  revetment  for  repair.  In  1897  the  great  flood  caused  serious  dam- 
age. One  thousand  eight  hundred  and  fifty  feet  of  new  revetment  was 
built  during  the  past  season  in  repair  of  one  break,  and  a  number  of 
minor  repairs  made.  On  February  19, 1898,  after  the  January  rise  of 
this  year,  four  breaks  were  discovered;  on  March  6,  a  fifth,  and  on 
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March  12^  a  sixth  break.  Other  defects,  it  is  thought,  will  appear  when 
the  water  subsides. 

In  order  to  place  this  fVont  in  a  condition  of  apparent  stability^  con- 
siderable additional  work  will  be  required,  involving  the  relocation  of 
the  levee  line  farther  inland  and  the  strengthening  and  rebuilding  of  the 
bank  revetment  for  an  estimated  distance  of  nearly  1  mile.  Ko  exten- 
sive extension  of  the  revetment  is  recommended  at  this  time.  The 
rebuilding  of  the  bank  revetment  concerns  particularly  the  protection 
of  the  town  of  Greenville  as  a  harbor,  and  the  expense  therefor  should 
be  provided  by  a  special  item  in  the  appropriation  bill. 

Lake  Providence  Reach  {517  to  552  miles  below  Cairo), — ^This  was  one 
of  the  reaches  first  selected  by  the  Commission  for  systematic  treat- 
ment. Most  of  the  works  have  for  various  reasons  become  useless  or 
are  destroyed.  This  was  partly  due  to  the  insufficient  strength  of  the 
earlier  work  and  partly  to  the  restraint  placed  upon  the  Commission  at 
one  time,  forbidding  the  construction  of  bank  protection,  which  was  a 
vital  part  of  the  contemplated  improvement  of  the  reach.  The  least 
low-water  depths  on  its  crossings  before  its  improvement  was  under- 
taken are  variously  reported  as  4^  and  5  feet  The  original  project  pro- 
vided for  giving  the  low- water  channel  an  approximately  uniform  width 
of  3,000  feet  by  constructing  contraction  works,  closing  all  the  chutes 
and  holding  the  caving  banks.  Instead  of  covering  the  entire  reach  of 
35  miles,  however,  as  originally  intended,  the  works  as  built  were  con- 
fined to  a  reach  of  about  20  miles,  from  522  to  542  miles  below  Oairo. 
Operations  were  begun  in  1882  and  actively  prosecuted  until  1885,  and 
some  repairs  were  made  to  these  earlier  works  by  1886  and  1888-89. 
The  Duncansby,  Mayersville,  Baleshed,  and  Stack  Island  systems  of 
dikes  were  constructed  on  the  Mississippi  side  of  the  channel  and  the 
Cottonwood  and  Elton  systems  on  the  Louisiana  side,  and  bank  revet- 
ment was  constructed  at  Louisiana  Bend  and  Mayersville  Island.  The 
total  lengths  of  the  various  constructions  were  about  as  follows:  112,396 
feet  of  pile  dikes,  48,238  feet  of  foot  mats  between  dikes,  16,547  feet  of 
foot  mats  along  the  dikes,  5,588  feet  of  screens  in  front  of  the  dikes, 
13,561  feet  of  wattling  between  dikes,  520  feet  of  shore  revetment  at  the 
ends  of  dikes,  and  33,476  feet  of  bank  revetment.  (See  Annual  Report 
of  1895,page  3843,  for  a  tabular  summary  of  the  work.)  The  details 
of  these  works  are  given  in  the  Annual  Reports  of  1883,  page  2285; 
1884,  page  2814,  and  1885,  pages  2748  and  2960.  Maps  accompany  the 
reports  of  1883, 1884, 1888,  and  1889. 

These  earlier  works  had  a  beneficial  effect  on  the  channel,  but  they 
were  comparatively  weak  and  difficult  to  maintain.  The  Duncansby 
system  was  reported  as  practically  destroyed  in  1886,  the  Louisiana 
Bend  revetment  by  1887,  and  by  1889  only  x>ortion8  of  the  system  at 
Baleshed  Bar  and  Stack  Island  remained  out  of  all  the  works  that  had 
been  built.  Parts  of  these  are  still  in  existence  where  not  exposed  to 
the  destructive  action  of  the  river. 

Louiisiana  Bend  Revetment  {522  R.). — In  1889  active  work  was  resumed. 
It  was  decided  to  revet  the  caving  bank  near  the  head  of  the  reach  in 
Louisiana  Bend,  hoping  thus  to  give  greater  permanence  to  the  chan* 
nel  throughout  the  reach.  About  6,024  linear  feet  of  revetment  were 
built  in  1889-90,  5,224  feet  in  1891-92,  and  5,835  feet  in  1892-93,  when 
further  operations  were  suspended  awaiting  the  results  of  the  experi- 
ments with  dredging.  The  type  of  revetment  used  was  much  stronger 
than  that  formerly  employed,  consisting  of  woven  mats  below  water, 
260  to  345  feet  wide,  and  upper  bank  paving  of  stone  10  inches  thick. 
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Details  of  the  work  are  given  in  the  Annual  Reports  of  1890,  page  3220 ; 
1892,  page  3177,  and  1893,  page  3754.  A  map  accompanies  each  of 
these  reports. 

On  acconnt  of  the  unstable  nature  of  the  bank  it  was  necessary  to 
make  some  repairs  each  year  to  the  upper  bank  paving,  where  sloughs 
occurred  during  low- water  stages,  and  in  1892  and  1893  seven  short 
spur  dikes  of  brush  and  stone  were  built  on  the  upper  bank^  across  the 
mouth  of  Old  Biver,  where  the  high  waters  caused  scouring  behind 
the  revetment.  In  189G-97  a  break  in  the  revetment  at  range  126  was 
repaired  by  the  construction  of  about  484  linear  feet  of  new  revetment, 
and  about  763  feet  of  revetment  were  built  at  the  lower  end  of  the 
work,  where  about  1,200  feet  had  been  gradually  lost  by  the  caving  of 
the  bank.  After  the  flood  of  1897  a  number  of  breaks  appeared  between 
ranges  127  and  156.  Provision  was  made  in  project  of  July  31, 1897, 
for  repairing  the  only  break  that  was  then  visible,  but  later  on  other 
breaks  appeared,  and  under  date  of  January  15, 1898,  the  district  officer 
reported  to  the  president  of  the  commission  as  follows: 

A  Barvey  was  made  in  December,  1897,  and  three  bine  prints  showing  the  results  of 
the  survey  as  compared  with  the  sorveys  of  June,  1896,  and  July,  1897,  are  forwarded 
in  separate  package. 

An  examination  of  these  drawings  wiU  show  that  considerable  changes  were 
effected  during  the  last  high  water  (and  also  after  the  high  water  at  ranges  190  and 
131),  throughout  the  greater  part  of  the  interval  between  the  new  mats  sunk  in 
December,  1896.  This  revetment  was  built  during  the  low-water  season  of  1892. 
The  river  is  very  narrow  and  deep  at  this  point,  the  width  being  especially  small 
before  the  last  high  water,  as  shown  on  the  index  sheet  by  the  position  of  the  bar 
line  in  June,  1896.  The  last  flood  enlarged  the  section,  pushing  the  bar  line  back 
and  causing  considerable  scour  through  Ihe  revetment.  When  I  inspected  the  work 
afaortly  before  submitting  project  of  July  31  for  repairs  to  revetment  in  the  Third 
district,  only  the  upper  break  about  range  126  was  visible,  and  provision  was  made 
for  repairs  at  this  point  in  case  they  snould  appear  necesHary  at  a  lower  stage  of 
water.  When  the  other  breaks  appeared,  a  survey  was  made  and  it  became  evident 
that  no  effective  re]>airs  could  be  undertaken  this  year  with  the  plant  and  money 
availAble.  To  make  thorough  repairs  would  practically  require  the  renewal  of  the 
revetment  Arom  range  127  to  range  156,  a  distance  of  about  2,900  feet,  at  an  estimated 
cost  of  about  $87,0(%. 

The  available  balance  for  Lake  Providence  Keach  is  about  $16,000.  It  seems 
doubtful  whether  the  benefit  to  be  obtained  by  maintaining  the  revetment  would 
instify  this  additional  expenditure,  and  I,  therefore,  do  not  recommend  that  this 
broken  revetment  be  repaored  unless  it  is  the  policy  of  the  commission  to  hold  the 
work  intact. 

The  mattress  construction  in  this  portion  of  the  revetment  was  of  the  woven  type. 
Fascine  mats  might  prove  successful  in  holding  the  present  bank,  which  consists  of 
material  deposit^  in  the  channel  of  Old  River.  If  the  caving  be  allowed  to  extend 
baek  several  hundred  feet  to  the  bank  of  Old  Biver  Island  a  better  foundation  for 
the  work  would  be  seemed. 

'So  work  of  constraction  has  been  done  here  daring  the  year. 

Lake  Providence  Revetment  {540  B.). — ^This  revetment  was  built  to 
hold  a  rapidly  caving  bank  that  threatened  to  destroy  the  important 
levee  across  the  foot  of  the  lake  and  the  town  of  Lake  Providence. 
About  4,780  linear  feet  of  revetment  were  built  in  the  season  of  1894-95 
and  5,360  feet  in  the  following  season,  1895-96.  The  details  of  the 
work  are  given  in  the  Annual  Eeports  of  1895,  page  3806,  and  1896, 
page  3653.    A  map  of  the  work  accompanies  the  Beport  of  1896. 

During  the  past  season  slight  repairs,  costing  about  $822.75,  were 
made  to  the  upper  bank  paving  near  the  lower  end  of  the  work,  where 
some  small  holes  had  been  washed  out  near  the  top  of  the  bank  by  the 
flood  of  1897.  No  extension  is  considered  necessary  in  the  near  future. 
Tbe.length  of  revetment  in  good  condition  is  about  10,090  feet  measured 
along  the  shore  edge  of  the  mats. 
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The  folio wiD^  table  gives  the  least  depths  reported  on  crossings  in 
Lake  Providence  Beach  for  the  different  years: 


Date. 


Croasings. 


Depth  on 
crossing. 


ReadiDf 
of  Provi- 
dence 
gaoge. 


1879. 
1884, 
1885, 
1886, 
1887. 
1888, 
1889, 
1800. 
1891. 
1892. 
1896, 
1897, 


Aug.  80. 
Oct.  20.. 
Sept  30 . 
Sopt  30 . 
Oct.  23.. 
Nov.  1  .. 


Stack  Island . 

do 

Ben  Lomond  . 
Stack  Island  . 

do 

do 

AJaxBar 


Oct.  23 . 
Oct.  30. 
Oct.  11. 


AjaxBar 

Wilsons  Point. 
do 


Fut. 

5 
10 
18 

8.5 

7 

9 

7 
11 

7 

5.6 
12 

7 


F9€t. 

0.55 
8.9 
7.1 
4.7 
4.5 
6.75 
2.25 
8.5 
10 
1 

1.6 
—2.2 


Extreme  low-water  depths  of  6  to  7  feet  have  been  reported  for  the 
years  1893-96. 

Delta  Point  {598  miles  below  Cairo). — ^The  work  at  this  point  consists 
of  bank  revetment  placed  to  prevent  the  recession  of  the  bank  and  to 
hold  the  river  against  the  lower  part  of  the  city  of  Vicksburg,  Miss. 
Prior  to  1882,  when  this  work  was  placed  under  the  supervision  of  the 
Commission,  5,400  feet  of  revetment,  one  mattress  spar  dike,  and  two 
screen  dikes  had  been  built.  Since  1882  6,448  feet  of  revetment  have 
been  placed.  Practically  all  of  the  work  prior  to  1882  is  destroyed  or 
covered  by  later  work.  After  the  flood  of  1897  it  was  found  that  the 
work  had  been  damaged,  and  there  had  been  somecaviugof  bank  above 
the  work.  Eepairs  have  been  made  at  a  cost  of  $3,020.28,  but  needed 
extension  was  postponed.  The  lower  end  of  the  work  is  covered  up  by 
deposit,  so  that  the  part  now  exposed  to  attack  is  the  upper  1,065  feet, 
of  which  about  900  feet  is  in  effective  condition.  The  improvement  of 
Vicksburg  Harbor  proper  is  now  in  charge  of  the  Engineer  Department. 

The  Commission  again  recommends  that  the  work  at  Delta  Point  be 
transferred  to  the  Vicksburg  Harbor  improvement,  of  which  it  really 
forms  a  part,  and  which  is  carried  on  under  a  specific  appropriation. 

For  full  details  of  the  operations  in  this  district,  attention  is  invited 
to  the  report  of  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  U,  S.  A., 
Appendix  3. 


FOUBTH   DISTRICT    (WARBBNTON,    MISS.,  TO    HBAD    OP    THE  PASSES, 
LOUISIANA,   453  MILES). 

District  officer,  Lieut.  Col.  George  McC.  Derby,  U.  S.  Volunteers,  cap- 
tain, Corps  of  Engineers,  U.  S.  A.  The  works  of  channel  and  harbor 
improvement  in  this  district  include  the  harbors  of  Natchez,  Miss.,  and 
Vidalia,  La.,  improvement  at  the  junction  of  the  Mississippi,  Bed,  and 
Atchafalaya  rivers,  harbor  of  New  Orleans,  and  dredging  of  bars  below 
Natchez. 

Harbors  of  Natchez^  Miss,^  and  Vidalia^  La.  (700  miles  below  Cairo), — 
Theobjectof  the  work  in  this  vicinity  is  to  prevent  a  threatened  cutoff 
across  Cowpen  Neck,  which  would  cause  the  destruction  of  the  town  of 
Vidalia,  injure  the  water  front  and  landings  at  Natchez,  and  have  a 
deleterious  effect  upon  many  miles  of  river  above  and  below. 

The  project  for  work  contemplates  the  construction  of  a  levee  along 


APPENDIX  X  X REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      3145 

the  axis  of  Gowpen  Neck  to  prevent  the  flow  of  water  across  it,  and  the 
constraction  of  abont  1,600  feet  of  bank  protection  in  Giles  Bend,  above 
the  neck,  estimated  cost  $541,300.  In  June,  1897,  the  commission 
allotted  $150,000  for  this  work,  which;  with  balance  then  available, 
provided  the  sum  of  $259,529.17,  Amount  previously  expended  was 
$122,722.87.  During  the  year  the  enlargement  of  the  levee  on  Gowpen 
Neck  to  a  grade  of  5  feet  above  high  water  of  1890  was  completed.  The 
work  of  protecting  Giles  Bend  was  commenced  about  July  1, 1897,  and 
continued  until  the  end  of  December,  when  high  water  stopped  the 
work.  Fifteen  spur  dikes  were  placed  generally  about  450  feet  apart 
and  protecting  altogether  a  length  of  7,060  feet  of  bank.  Some  new 
features  were  adopted  in  the  method  of  building  and  placing  the  spurs, 
resulting  in  a  very  considerable  saving  in  cost;  and  if  they  prove  as 
effective  and  durable  as  is  hoped,  previous  estimates  of  the  cost  of  the 
work  will  be  reduced.  The  prevalence  of  yellow  fever,  and  the  quaran- 
tines established  along  the  river  in  consequence  thereof,  rendered  the 
prosecution  of  this  work  particularly  trying;  and  the  officer  in  charge, 
and  bis  assistants  having  direct  control  of  operations,  are  to  be  con- 
gratulated upon  the  manner  in  which  they  were  carried  on  and  the 
splendid  progress  made. 

Junction  of  the  Mississippi^  Red^  and  Atchafalaya  rivers^  Louisiana 
(764  miles  below  Cairo). — Detailed  descriptions  of  the  difficulties 
encountered  in  this  vicinity  and  plans  for  work  adopted  will  be  found 
in  previous  annual  reports.  The  works  at  present  relied  upon  for  relief 
are  two  submerged  sills  crossing  the  Atchafalaya  about  5  miles  below 
its  head,  to  prevent  its  enlargement,  and  the  annual  dredging  of  lower 
Old  liiver  to  maintain  a  navigable  channel  between  the  three  rivers. 
An  hydraulic  dredge  boat  especially  designed  for  the  work  has  success- 
fully maintained  the  navigable  channel  for  the  past  four  seasons,  at 
moderate  expense.  Careful  examinations  were  made  during  the  low 
water  of  the  year  in  the  vicinity  of  the  submerged  sills  in  the  Atcha- 
falaya. They  were  found  to  be  in  fair  order,  though  some  settling  had 
occurred  since  the  last  examination,  and  the  extensive  shoaling  of  the 
river  reported  last  year  was  scoured  out  by  the  great  flood  of  1897  to 
substantially  the  same  depths  that  existed  in  1894.  It  is  probable  that 
the  sills  will  require  extensive  repairs  in  the  near  future. 

The  dredge  removed  51,940  cubic  yards  of  material  from  Old  Biver, 
dredging  for  a  navigable  depth  of  5J  feet  at  extreuie  low  water.  Navi- 
gation was  uninterrupted. 

New  Orleans  Harbor  (966  miles  below  Cairo). — ^The  work  in  this  harbor 
has  for  its  object  the  protection  of  the  banks  from  caving,  which  destroys 
a  very  large  amount  of  valuable  property.  The  work  consists  of  bank 
revetment  and  spur  dikes,  and  has  been  placed  in  Carrollton  Bend, 
Greenville  Bend,  Gouldsboro  Bend,  and  the  Third  District  Eeach. 
During  the  year  no  work  was  done  with  the  small  balance  available  on 
account  of  the  necessity  of  using  the  plant  at  Giles  Bend.  During  the 
month  of  November,  1897,  serious  caving  occurred  at  Algiers  Point 
and  in  the  Third  district  below  the  last  spur  of  the  system. 

The  cave  at  Algiers  Point  destroyed  a  great  deal  of  valuable  prop- 
erty. A  project  for  work  at  the  latter  point  has  been  approved,  and 
work  will  be  commenced  when  the  river  reaches  a  suitable  stage.  The 
project  contemplates  an  extension  of  the  Gouldsboro  system  of  spur 
dikes. 

The  amount  available  for  the  commencement  of  this  work  is  quite 
small.    The  urgency  of  the  improvement  at  this  and  other  points  in 
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the  harbor,  and  the  importance  and  dignity  of  the  harbor,  are  such  as 
would  appear  to  make  it  highly  advisable  to  make  available  for  each 
year's  work  a  sufficient  amoant  to  permit  an  energetic  prosecntion  of 
the  protection  of  the  banks  dt  all  i)oint8  where  needed  within  the 
harbor  limits. 

Dredging  bars  below  Natchez. — The  bars  at  Natchez  Island,  Fords, 
Torras,  and  Tnnica  caused  some  difficulty  to  navigation  during  low- 
water  season.  A  dredge  was  sent  to  Fords  on  November  27  to  render 
Httch  assistance  as  was  required,  but  no  dredging  became  necessary, 
and  it  was  withdrawn  on  December  12. 

For  full  details  of  the  operations  in  this  district  attention  is  invited 
to  the  report  of  Oapt.  George  McO.  Derby,  Corps  of  Engineers,  U.  S.  A., 
Appendix  4. 

SURVEYS,  PLANT,  ETC.,   UNDER  DISTRICT  OFFICERS. 

First  and  Second  districts. — Surveys  were  made  near  Point  Pleasant 
to  determine  damage  to  the  levee  by  caving  river  bank,  of  Plum  Point 
Eeach  and  Memphis  Harbor,  including  Hopefield  Bend.  The  latter 
shows  that  but  little  change  has  taken  place  in  the  past  two  years. 
Most  of  the  plant  of  these  districts  is  now  placed  near  Memphis.  It  is 
in  fair  condition,  but  requires  constant  repairs,  which  are  estimated  to 
cost  $25,000  per  year.  One  new  towboat^  the  Chiscay  was  added  to  the 
plant  at  a  cost  of  (25,900. 

Third  (fwtrtot— Surveys  were  made  at  Carters  Neck  and  Caulks 
Neck  to  determine  the  rate  of  caving;  also  of  the  different  revetments 
throughout  the  district.  Itepairs  to  plant  were  made  during  the  year 
at  a  cost  of  $19,396.90,  and  the  cost  of  caring  for  it  amounted  to 
$21,438.37.  Work  upon  the  construction  of  a  new  steel-hull  towboat 
under  contract  was  commenced  in  April,  the  boat  with  outfit  to  cost 
$37,450. 

Fourth  district. — Surveys  were  made  at  Algiers  Point  and  at  the  sill 
dams  in  the  Atchafalaya  Eiver.  The  plant  in  the  district  is  generally 
in  excellent  condition,  though  inadequate  for  the  service,  and  additions 
are  necessary.  Eighteen  pieces  were  condemned  and  disposed  o£ 
Contract  has  been  entered  into  for  construction  of  a  steel  towboat 
Eepairs  were  made  at  a  cost  of  $9,380.89,  and  the  care  of  plant  cost 
$3,821.43. 

LEVEES. 

From  the  appropriation  In  the  sundry  civil  act  of  June  4, 1897,  the 
sum  of  $1,674,200  was  allotted  by  the  commission  to  levees  and  appor- 
tioned to  districts  as  follows: 

Lower  St.  Francis $63,550 

Upper  Yazoo 73,000 

White  River 123,300 

Upper  Tensas 299,400 

Lower  Yazoo 551,300 

Lower  Tensas 228,700 

Atchafalaya 138,600 

Lafourche 41,600 

Barataria 19,400 

Pontchartrain 1 113,150 

Lake  Borgne 22, 200 

Subsequently  the  following  additional  amounts  were  allotted  by  the 
president  of  the  commission  from  the  unallotted  balance  of  the  appro- 
priation: 
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For  Batvejs,  gskmy  and  observations,  fourth  district $500 

For  Walnat  Bend  Levee,  Lower  St.  Francis  district  (preservation  of  works  at) .  30, 000 

For  Delta  Point  (preservation  of  works  at) 6,000 

For  stone 30,000 

For  Lower  Yazoo  Levee  district 10, 000 

For  Upper  Tensas  Levee  district 20,000 

For  W  hi  te  Ri  ver  Levee  district 5,000 

Leveebuildingduringtbeyearbas  been  carried  on  vigorously,  bntunder 
difficulties.  The  work  in  almost  all  of  the  districts,  but  more  especially 
in  the  lower  ones,  was  hampered  by  the  quarantines  established  by  local 
authorities  on  account  of  the  prevalence  of  yellow  fever.  Exceedingly 
heavy  rainfalls  in  December  and  floods  in  the  river  in  January  and 
April  added  to  the  difficulties  of  the  season's  work.  The  crevasses  of 
the  previous  year  were  all  closed  with  the  exception  of  the  following  in 
the  White  River  Levee  district:  Modoc,  Nos.  1  and  2  (336-337  R.), 
Hughey  (337  J  R.),  Dixie  (340  R.),  and  Schoolbouse  (342  R.).  The  aggre- 
gate length  of  these  openings  was  about  6,500  feet. 

Much  the  greater  part  of  the  work  of  the  year  has  been  devoted  to 
the  enlargement  of  the  levees. 

The  reports  of  the  year's  work  show  that  a  total  of  15,786,049  cubic 
yards  of  earth  has  been  placed  in  the  levees,  of  which  9,179,861  cubic 
yards  were  built  by  the  United  States  and  6,606,198  cubic  yards  built 
by  local  authorities. 

The  following  summaries  of  levee  operations  in  the  various  districts 
are  presented.  For  fuller  details  attention  is  invited  to  the  reports  of 
the  district  officers.  Appendixes  2,  3,  and  4. 

Lower  8t,  Francis  Levee  districtj  right  bank  (80  to  298  miles  below 
Cairo). — The  area  that  will  be  protected  by  the  levees  when  completed 
will  be  3,490  square  miles.  Revised  locations  will  make  the  levee  line 
215  miles  long.  Below  Pecan  Point  the  St.  Francis  levee  board  con- 
structed during  the  year  17^  miles  of  levee.  The  total  length  of  con- 
tinuous line  now  is  122^  miles.  Kear  Walnut  Bend  there  is  a  line  6 
miles  long  which  will  form  part  of  the  continuous  line,  leaving  to  be 
constructed  for  the  complete  closing  of  the  basin  about  86^  miles.  The 
last  annual  report  showed  that  there  were  13  breaks  in  the  line.  In 
addition  to  the  breaks  there  were  six  places  where  failure  occurred  in 
the  Walnut  Bend  levee.  The  available  money  was  used  this  year  in 
closing  the  breaks  and  doing  some  repair  and  enlargement.  Work 
done  from  May  1, 1897,  to  April  30, 1898,  was— 

Cubic  yards. 

By  United  Statea 615,686 

By  the  local  levee  board 666,156 

Total  yardage  built  by  the  United  States  previous  to  April  30,  1S97 2, 852, 124 

Total  yardage  built  by  others  previous  to  April  30,  1897 3, 575, 124 

LoM  during  the  year  by  abandonment 569,666 

The  average  cost  of  work  by  the  United  States  this  year,  including 
office,  engineering,  and  superintendence,  was  14.21  cents  per  yard. 
For  high-water  protection  $2,652.37  was  expended. 
The  aggregate  in  this  district  is — 

•  Cubio  yards. 

By  United  States 3,014,810 

By  others 4,024,614 

The  high  water  of  this  year  developed  many  weak  places. 

To  enlarge  the  existing  levees  to  a  grade  4  feet  above  the  1898  water 
will  require  4,000,000  cubic  yards  of  earth. 

White  River  Levee  district,  right  bank  (306  to  385  miles  below  Cairo). — 
The  length  of  this  district  by  levee  line  is  64.4  miles.    The  territory  to 
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be  protected  is  a  strip  from  8  to  30  miles  wide.  At  date  of  last  annual 
report  there  were  14  crevasses,  about  17,000  feet  in  lengtb.  The  money 
allotted  for  this  district  was  insufficient  to  close  all  of  the  crevasses, 
and  it  was  decided  to  leave  open  those  near  the  middle  of  the  line. 
The  work  done  from  May  1, 1897,  to  April  30, 1898,  was— 

Cubic  yards. 

By  United  States 756,666 

By  local  authorities 11,800 

The  total  yardage  built  by  the  United  States  previons  to  May  1, 1897,  was.  5, 225, 958 
The  total  yardage  built  by  local  authorities  previous  to  May  1, 1897,  was.  1, 007, 086 

The  average  cost  of  United  States  work,  including  office,  engineering, 
superintendence,  etc.,  was  15.15  cents  per  yard. 

For  high- water  protection  there  was  expended  by  the  United  States, 
$5,492.80. 

The  aggregate  of  effective  levees  in  place  is — 

Cubic  yards. 

Erected  by  United  States 5,337,478 

Erected  by  others 1,018,886 

Total 6,356,364 

The  grades  are  too  low  and  dimensions  of  levees  must,  be  much 
increased.  To  close  breaks  and  raise  levees  to  4  feet  above  water  of 
1897  will  require  6,000,000  cubic  yards  of  earth. 

The  recent  high  water  developed  many  weak  places. 

Upper  Yazoo  Levee  district^  left  hcmk  (244  to  365  miles  below  Cairo). — 
The  length  of  levee  line  is  123.88  miles.  Territory  protected,  3,281 
square  miles.  At  date  of  last  annual  rex)ort  there  was  one  crevasse 
(Flower  Lake)  in  this  line.  The  flood  of  1897  showed  that  the  entire 
line  is  too  low.  The  local  levee  board  closed  the  Flower  Lake  crevasse 
and  did  much  toward  bettering  the  line.  The  money  allotted  to  this 
district  was  used  for  the  enlargement  of  the  levee  at  various  points. 
During  the  year  from  May  1, 1897,  to  April  30, 1898,  the  work  done 
was — 

Cnbic  yards. 

By  the  United  states 288,702 

By  local  levee  board 2, 467, 219 

Total  yardage  built  previous  to  May  1, 1897,  by  the  United  States 4, 351, 669 

Total  yardage  built  previous  to  May  1, 1897,  by  the  local  authorities 8, 585, 556 

The  average  cost  for  work  done  by  the  United  States  this  year, 
including  office,  engineering  expenses,  etc.,  was  17.49  cents  per  yard. 
The  United  States  expended  for  high-water  protection,  $3,953.68. 
The  following  is  a  summary  of  levees  in  place  April  30,  1898: 

Cubic  yardB 

Erected  by  United  States 4,415,261 

Erec ted  by  levee  board 10, 266, 9i  5 

Estimated  yardage  required  to  enlarge  to  grades  indicated  by  high 
water  of  1897  is  18,000,000  cubic  yards. 

Yellow  fever  and  the  January  rise  in  the  river  interfered  materially 
with  the  work. 

Lower  Yazoo  Levee  district^  left  bo/nk  {365  to  592  miles  below  Cairo), — 
The  levee  line  is  continuous  from  the  upper  end  to  Eagle  Lake.  The 
line  is  about  187.1  miles  in  length.  The  main  line  contained  on  May  1, 
1897, 21,911,246  cubic  yards,  of  which  the  United  States  built  6,962,600 
cubic  yards.  During  the  year  there  have  been  added  4,118,148  citbic 
yards  by  the  United  States  and  about  227,463  cubic  yards  by  the  local 
board.  The  length  of  line  thrown  out  by  crevasses  and  new  loop^ 
was  32,137  feet,  containing  733,421  cubic  yards.     The  provisional 
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grade  adopted  is  3  feet  above  water  of  1897^  aod  it  is  estimated  that 
6,366,000  cubic  yards  wiU  be  required  to  bring  the  levees  to  this  grade 
after  completion  of  existing  contracts.  Work  was  mach  retarded  by 
yellow  fever,  excessive  rains,  and  the  Janaary  flood.  The  United  States 
expended  aboat  $5,350  in  high-water  protection,  and  it  is  stated  that 
the  levee  board  expended  $90,000. 

Upper  Tensas  Levee  district^  right  bank  (402  to  606  miles  below  Cairo). — 
The  line  of  levee  is  continnoas  for  a  distance  of  172.1  miles.  The  total 
yardage  on  May  1^  1897,  was  aboat  21,996,612  cubic  yards,  the  United 
States  having  bailt  about  15,396,220  cubic  yards.  During  the  year 
there  have  been  added  1,403,977  cubic  yards  by  the  United  States  and 
about  641,561  yards  by  local  authorities.  Length  of  line  thrown  out 
by  crevasses  and  new  loops  9,066  feet,  containing  about  330,622  cubic 
yards.  The  provisional  grade  adopted  is  3  feet  above  water  of  1897, 
and  it  is  estimated  that  it  will  require  about  7,089,000  cubic  yards  to 
bring  levees  to  this  grade  after  completion  of  existing  contr^ts.  The 
smaU  crevasse  in  Amos  Bayou  line  and  the  Biggs  and  Eeed  crevasses 
were  closed.  The  exx)enditure  for  high- water  protection  was  $5,019  by 
the  United  States  and  about  $5,347.18  by  the  local  authorities. 

Lower  Tensas  Levee  district^  right  banJc  {606  to  764  miles  below  Cairo). — 
The  line  of  levees  is  continuous  from  the  head  of  the  district  opposite 
Warrenton  to  a  point  about  26  miles  above  the  mouth  of  Eed  Eiver. 
The  total  yardage  on  May  1, 1897,  was  about  12,927,065,  of  which  about 
66  per  cent  was  built  by  i  he  United  States.  During  the  year  to  May  1, 
1898,  the  United  States  added  1,014,257  cubic  yards,  and  local  authori- 
ties added  475,966  cubic  yards.  There  were  lost  by  abandonment  dur- 
ing the  year  107,618  cubic  yards.  The  provisional  grade  adopted  for 
levees  is  5  feet  above  highest  water. 

Atchafalaya  Levee  district j  right  bank  {764  to  886  miles  below  Cairo). — 
The  district  extends  from  the  mouth  of  Eed  Eiver  to  the  mouth  of  the 
Lafourche.  The  line  is  continuous.  The  total  yardage  on  May  1, 1897, 
was  13,890,122  cubic  yards,  of  which  the  United  States  built  65  per 
cent.  During  the  year  to  May  1, 1898,  there  were  added  by  the  United 
States  261^57  cubic  yards,  and  by  local  authorities  1,297,167  cubic 
yards.  There  were  lost  by  abandonment  during  the  year  169,404 
cubic  yards.  The  greater  part  of  the  new  work  by  the  United  States 
raises  the  levees  from  5  to  6  feet  above  highest  water. 

Lafourche  Levee  district^  right  bank  {886  to  957  miles  below  Cairo). — 
This  district  extends  from  the  mouth  of  Bayou  Lafourche  to  New 
Orleans.  The  line  is  continuous.  The  total  yardage  on  May  1, 1897, 
was  6,583,042  cubic  yards,  of  which  the  United  States  built  61  per  cent. 
During  the  year  there  were  added  by  the  United  States  78,657  cubic 
yards,  by  local  authorities  283,923  cubic  yards.  Lost  by  abandonment 
during  the  year,  140,385  cubic  yards.  The  grade  of  new  work  by  the 
United  States  is  from  2  feet  to  2.9  feet  above  highest  water. 

Barataria  Levee  district,  right  bank  {957  to  1,060  miles  below  Cairo). — 
This  district  extends  from  New  Orleans  to  the  Head  of  the  Passes.  The 
line  is  continuous  to  the  Jump,  71.5  miles.  The  total  yardage  on  May 
1, 1897,  was  2,098,008  cubic  yards,  to  which  was  added  during  the  year 
by  the  United  States  78,359  cubic  yards,  by  local  authorities  203,446 
cubic  yards.  None  lost  by  abandonment.  The  grade  of  new  United 
States  work  is  from  1.9  feet  to  2.6  feet  above  highest  water. 

Hamochitto  Levee  district,  left  bank  {594  to  833  miles  below  Cairo). — 
There  aare  as  yet  no  levees  in  this  district  except  a  few  detached  pieces 
built  by  private  parties. 

PontchdrtraMn  Levee  district,  left  bank  {833  to  957  miles  below  Cairo). — 
This  distriet  extends  from  Baton  Bouge  to  New  Orleans.    The  line  is 
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continuous.  The  total  yardage  on  May  1, 1897,  was  11,137,516  cubic 
yardSy  of  which  the  United  States  built  75  per  cent.  There  were  added 
during  the  year  to  May  1, 1898,  by  the  United  States  472,850  cubic 
yards,  by  local  authorities  372,192  cubic  yards.  Lost  by  abandonment 
during  the  year,  20,604  cubic  yards.  The  grade  of  the  new  work  is, 
most  of  it,  from  3.1  feet  to  3.9  feet  above  highest  water. 

Lake  Borgne  Levee  districtj  left  bank  (965  to  1,060  miles  below  Cairo). — 
The  district  extends  from  'New  Orleans  to  the  Head  of  the  Passes.  The 
line  is  continuous  to  Fort  St.  Philip,  70  miles.  The  total  yardage  on 
May  1, 1897,  was  2,485,215  cubic  yards,  of  which  the  United  States 
built  65  per  cent.  During  the  year  to  May  1, 1898,  there  were  added 
by  the  United  States  91,402  cubic  yards,  by  local  authorities  59,305 
cubic  yards.  !N^one  was  lost  by  abandonment.  The  grades  of  the  new 
work  are  from  2.5  feet  to  2.9  feet  above  highest  water. 

STAGES  OP   THE  RIVEB. 

The  lowest  water  of  the  season  at  Cairo  occurred  from  October  21  to 
28, 1897,  when  the  gauge  showed  2.5  feet  above  zero.  It  marked  3  feet 
or  less  from  October  8  to  November  10. 

Since  the  beginning  of  this  calendar  year  there  have  been  two  floods, 
one  culminating  at  Cairo,  January  31,  when  the  gauge  read  44.3  feet 
above  zero,  the  river  being  at  40  feet  or  above  between  January  23  and 
February  6.  The  second  flood  culminated  at  Cairo  on  April  6,  the 
water  reaching  49.8  feet  above  zero  and  being  40  feet  or  above  between 
March  24  and  April  17.  These  floods  caused  no  breaks  in  the  levees, 
though  interfering  much  with  work  and  necessitating  considerable 
expense  in  watching  and  maintaining  the  lines.  The  April  flood  was 
1.9  feet  lower  than  the  1897  flood  at  Cairo,  but  was  higher  at  Fulton, 
Tenn.,  by  0.8  feet,  and  in  the  vicinity  of  Lake  Providence  higher  by  0.3 
feet,  the  increased  height  being  due  to  the  closure  of  crevasses.  The 
flood  slopes  of  1898,  being  unaffected  by  outflows  from  the  river  from 
Helena  to  the  Gulf,  with  the  exception  of  the  crevasses  aggregating 
6,500  feet  in  length  in  White  Eiver  front,  and  the  Atchafalaya  outlet, 
give  additional  valuable  information  for  the  flnal  determination  of 
levee  heights. 

This  is  the  flrst  time  in  the  history  of  the  river  since  the  commence- 
ment of  the  continuous  levee  system  that  a  flood  reaching  the  height 
of  49.8  feet  on  the  gauge  at  Cairo  has  been  carried  to  the  Gulf  without 
a  single  break  in  the  levees. 

EespectfuUy  submitted. 

G.  L.  GiLLBSPIB, 

Colonel^  Corps  of  Engineers^  U.  S.  -4.., 
Brigadier-General,  United  States  YolunteerSj 
President  Mississippi  River  Commission. 
B.  M.  Harrod. 
Egbert  S.  Taylor. 
Henry  Flad. 
Amos  Stickney, 
Lieutenant- Colonel  of  Engineers,  U.  8.  A. 
Thos.  H.  Handbury, 
Major ^  Corps  of  Engineers,  U.  8.  A. 
Henry  L.  Marindin, 
Assistant^  United  States  Coast  and  Geodetic  Survey. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
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Money  statement. 

Appropriation  expended  under  Mississippi  Biver  Commission. 

Jnlyl,  1897,  balance  unexpended $3,896,469.17 

Amoant  appropriated  by  act  of  July  19,  1897 625,000.00 

Amounts  received  firom  refundments  of  overpayments 10. 44 

4,521,479.61 
Jane  30, 1898,  amount  expended  during  fiscal  year 2, 536. 786. 09 

Julyl,  1898,  balance  unexpended 1,984,693.52 

July  1,  1898,  outstanding  fiabilities $199,833.30 

July  1, 1898,  amount  covered  by  uncompleted  contracts  . .  1, 023, 272. 72 

1, 223, 106. 02 

Julyl,  1898,  balance  available 761,587.50 

Distribated  as  follows : 

Mississippi  River  Commission 3,000.00 

Surveys,  gauges,  and  observations 7,683.45 

Levees 165,790.22 

Revetment  and  contraction  works  and  permanent  channel  improve- 
ments    17,158.47 

Dredgea  and  dredging 180,000.00 

Plant  and  misoellaneous 23,595.10 

Improving  harbors  and  tributaries 332,176.26 

Works  above  Cairo 8,561.00 

Unallotted 23,623.00 

Total 761,587.50 

Amounts  neeossary  to  be  appropriated  for  the  fiscal  year  ending  June  SO,  1900. 

For  improving  Mississippi  River  from  Head  of  the  Passes  to  month  of 

the  Ohio  River $2,583,333.00 

For  improving  harbor  at — 

Greenville,  Miss 50,000.00 

Belta  Point,  La 110,000.00 

Natchez,  Miss.,  and  Vidalia,  La 300,000.00 

New  Orleans,  La 400,000.00 

For  improvement  at  head  of  Atohafalaya  River  and  mouth  of  Red 

Rivov  Looisiana 25,000.00 
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Can8olidated  atatemen-t  of  condition  of  appropriations  and  allotments,  under  Mississipjn 
Biver  Commission,  on  June  30,  1898, 

[Appropriation:  Improving  MisslBsippi  River.] 


Secretary  Mississippi  Biver  Commission. 


Mississippi 
Biver  Com- 
mission. 


Surveys, 

gauges, 

aud  obser- 

vations. 


Patrol  of 


Dredges  and    the  Mis 


dredging. 


sissippi 
River. 


Total. 


Amount  expended  on  previous  prqjects 
Amount  expended  on  present  project 

to  end  of  last  fiscal  year 

Balance  unexpended  at  end  of  last 

fiscal  year 

Amount  expended  firom  beginning  of 

present  fiscal  year  to  end  of  previous 

month 

Amount  expended  during  the  month. . 
Balance  unexpended  at  end  of  month. 


In  Treasury  United  States . 
In  hand 


1238, 110.  U 

234,375.40 

10,624.60 


6  29,270.01 

e  2,134.46 

17,  210. 24 


Total. 


Outstanding;  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts 

at  end  of  month 


Total 

Balance  available  at  end  of  month. , 


$855, 247. 37 
486,788.84  a«317, 047. 21 
25,036.49      136,089.27 


0  72,594.14  4  464,043.29 
6,133.99  / 18, 291. 14 
14,018.36  1^669,612.66 


$463.52 
9,536.48 

592.04 


$1,093,3&8.  11 

1, 038, 674.  97 

182,186.84 


567, 400.  38 
26,  559.  68 
701,  750-  -6 


10, 683. 56 
6,535.68 


11,000.00       619,455.49  i 
8, 918. 36        60, 157. 17 


641, 139.  05 
60,611.21 


17,219.24       14,918.36      669,612.66 


701,  750.  26 


11, 479. 24 
2, 740  00 


14, 219. 24 


3,000.00 


10,918.36 


158, 056. 14 
331,  556. 52 


10,918.36  ,    489,612.66 


180, 453.  74 
334, 296.  52 


514, 750.  26 


4,000.00  I    180,000.00 


187.  000.  00 


Works  above  Cairo. 


A  Protection 
near  Cairo. 


Dea  Moines 

Rapids  to 

Ohio  River. 


Total. 


Amount  expended  on  previous  projects 

Amount  expendad  on  present  project  to  end  of  last  fiscal 


year. 


Balance  unexpended  at  end  of  last  fiscal  year 

Amount  expended  from  beginning  of  present  fiscal  year  to 

end  of  previous  month 

Amount  expended  during  the  month 

Balance  unexpended  at  end  of  month 

In  Treasury  United  States 

In  hand  


$41,400.00 
8,600.00  ' 


$687, 632. 53 


$729, 032.  53 
8,600.00 


8,600.00 


8,600.00 


8, 600. 00 


8,600.00 


Total.. 


8,600.00 


Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts  at  end  of  month. 

Total 

Balance  available  at  end  of  month 


8, 600.  00 
39.00 


39.00 


39.00 


8,561.00 


8,  561.  00 


a  Does  not  Include  $.388,097.12  expended  by  officer  in  charge  of  First  and  Second  districts;  $1,964.81 
expended  by  ofiicer  in  charge  of  Fourth  district. 

0  Increased  92  cents  Treasury  settlement  that  should  have  been  dropped  in  November,  1897  (see  foot- 
notes to  statement  for  that  month). 

e  Increased  $4.70  Treasury  settlement  that  should  have  been  dropped  in  November,  1897  fsee  foot- 
notes to  statement  for  that  month). 

d  Increased  93  cents  Treasury  settlement  that  should  have  been  dropped  in  November,  1897  (see  foot- 
notes to  statement  for  that  month). 

s  Includes  20  cents  on  Treasury  settlement  No.  4894,  irith  Pennsylvania  Railroad  Company,  for  pn«- 
senser  transportation:  $1.16  on  Treasurv  settlement  No. 4910,  $2.92  on  Treasury  settlement  No.  4944, 
$1.67  on  Treasury  settlement  No.  6019,  with  Western  Union  Telegraph  Company,  for  telegrams;  $20.50 
on  Treasury  setUement  No.  6055,  with  Baltimore  and  Ohio  Southwestern  Railway  Company,  for  pas- 
senger transportation ;  total  $26.44. 

/  Includes  $1.39  on  Treasury  settlement  No.  4944,  94  cents  on  Treasury  settlement  No.  5019,  with 

vestem  Union  Telegraph  Company, for  telegrams;  total  $2.33. 


Wei 


g  Includes  $9,457.82  transferred  bia«k  firom  "Dredges  and  dredging,"  Fourth  district,  by  preaideut 
Iflssissippi  River  Commission,  June  18, 1898,  approyed  by  Secretary  ox  War,  June  24, 1898. 


h  Includes  only  work  under  act  of  July  3, 1884. 
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CinuoUdated  ttatement  of  oandition  of  appropriatiofu  and  allotments,  under  Mistisbijjpi 
Bivor  Commisiion,  on  June  SO,  1898^0ontmned, 

FIB6T  AKD  SECOND  DISTBIGTS. 

[Appropriatioiis:  Improving  Mississippi  River;  improving  harbor  at  Memphis,  Tenn.] 


Sorveys, 

and  obser- 
vations. 

Lower  St. 
Francis 
Levee  dis- 
trict.    • 

1 

White 
River 
Levee  dis- 
trict 

Upper 
Yazoo 
Levee  dis- 
trict 

Plam  Point 
Reach. 

Amountezpendedon  previous  projects 
Amoant  expended  on  present  project 

toendof  last  fiscal  year 

Balance  unexpended  at  end  of  last  fis- 
cal year ,.,,,^^.---  ,  r.... 

$81,247.00 
2,925.45 

2, 250. 03 

$354,097.84 
8.912.10 

70,118.14 

110. 02 

4.  701).  90 

$002,757.35 
4,489.75 

125, 022. 89 

463.65 

15,740.71 

$811,019.92 
10,000.86 

59, 729. 15 
5, 560. 57 
32,442.14 

$4,808,656.19 
4  43 

Amoant  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
montb 

a4.43 

675.42 

In  TreasnTT  TTnited  States 

50.00 
4.  6SA.  flO 

5,299.70 
10,441.01 

31, 50U.  00 
942.14 

TnYinid           -- 

675. 42 

Totsl 

675.42  ;      4,700.00 

15,740.71 

82, 442. 14 

.     . 

Ontstanding  liabilities  atend  of  month, 
at  end  of  montb. 

210.00 

300.00 
18, 282. 17 

300.00 
28, 000. 00^ 

p 

Total 

210.00 

13, 582. 17 

28, 300. 00 

' 

Balance  available  at  end  of  month 

075.42         4,490.90 

2, 158. 54 

4, 142. 14 

Plant. 

Removal 

Konconnab 

Rock. 

Preserva- 
tion of 
workn  at 
Hopefleld 
Bend. 

Preservation;  t>^„^,„„ 

of  workB  at  1  ^tTn  nf 

Walnut  Bend  i     ^^"°/ 

Levee.             worjta. 

Amoant  expended  on  previous  projects 
Amoant  expended  on  present  project 

to  end  of  U»t  fiscal  year 

Balance  unexpended  at  end  of  last  fis- 

<t]il  year        

1 
1 

$640,281.10 
34,418.88 

00,584.49 
2,976.38 
10,858.01 

$5,900.26 
.74 

.74 

$54, 845. 30 

22.59 

Amoant  expended  from  beginning  of 
month    ............      ^r 

$13,354.27 

$14,275.52 
2,405.79 
18, 318.  69 

1.62 

Amoant  expended  daring  the  month. . 

6,645.73 

20.97 

In  Treaanrv  United  States 

6,990.00 
8,868.01 

5, 000. 00 
8, 318. 69 

12. 28 

Inhand  .    

6, 645. 73 

8.69 

Total      

10,868.01 

6, 645. 73 

13,318.09  1              20.97 

OatstandingliabUities  at  end  of  month . 

Amoant  covered  by  existing  contracts 

St  end  of  months ^^--,,,, ,,,_,, 

3,500.00 

250.00 
12,000.00 

Total 

3, 500. 00 

12, 250. 00 

Balanoe  aTailable  at  end  of  month  .... 

7,358.01 

6, 045. 73             1. 068. 09 

2U.97 

alnclndea  20  cents  on  Treasury  settlement  No.  2488,  with  Western  Union  Telegraph  Company, 
deposited  to  credit  of  Treasurer  of  United  States,  October  U,  1897,  and  not  heretofore  dropped. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments^  under  Mieaistippi 
River  Commission,  on  June  SO,  189S — Continaed. 

FIRST  AND  SBCOKD  DISTRICTS— Continued. 
[Appropriations:  Improving  Mississippi  Blver;  improving  harbor  at  Memphis, Tenn. J 


At  New 

Madrid. 

Mo. 

At  Helena. 
Ark. 

Improving 

harbor  at 

Memphis, 

Tenn. 

Improving 

li  arbor  at 

Momphis, 

Tonn. 

(Wolf 

River). 

Expended 
allotments. 

Total. 

Amount  expended  on  i 
previous  projects 

Amount  expended  on 
preaeut    project     to 
end  of  last  fiscal  year. 

Balance     unexpended 
at  end  of  last  fiscal 
year                  ....... 

$60, 827. 02 
1,172.98 

$130,462.83 
10, 037. 17 

8.80 

$1. 418, 679. 82 
0,358.95 

3, 697. 56 

$10, 000. 00 
35,000.00 

4, 275. 62 

a$595, 970. 12 

$8,952,052.91 
119,979.96 

359,323.26 
11,517.01 
128, 989. 69 

Amount     expended 
from    bej;i  lining    of 
present   fiscal    year 
to  end   of  previous 

Amount    expended 

Balance  unexpended  at 
end  of  month 

1, 172.  U8 

10. 028. 37 

2, 661. 39 

30, 724. 38 

... 

In    Treasury    United 
States            

i 

23.000.00 
7,724.38 

71  851  98 

In  hand       ...••••«.•.• 

1, 172. 98 

10, 028. 37 

2. 661. 39 

57, 137. 71 

Total 

1,172.98 

10, 028. 37 

2,661.39 

30,  724. 38 

128, 989. 69 

Outstanding  liabilities 
At  Gnd  of  III  oil  til    .  •  •  • 

i,560.0() 
61  282  17 

Amount     covered    by 
existing  oontract«  at 

8,000  00 

1 

Total 

1 

8,  000. 00 

66,842.17 

Balance   available    at 

1,172.98 

10,028.87 

2,661.39 

22,724.38 

63, 147. 52 

a  Co1nmbnR,Ky.,  $43,750;  Hickman,  Ky.,  $89,132;  improving  St.  Francis  Rirer,  $75,000;  dredges  and 
dredging,  $388,097.12. 

THIRD  DISTRICT. 

[Appropriations:  Improving  Mississippi  River;  improving  harbor  at  Ytcksburg,  Miss.] 


Surveys, 

gauges, 

and  oDHcr- 

vations. 

Lower 

Yazoo  Levee 

district. 

Upper 

TeiiHius  Levoe 

district. 

Ashbrook 
^eck. 

At 

Greenville, 

Miss. 

Lake 

Providence, 

Reach. 

Amount   expended    on 
nrevions  uroioctH 

Amount  expended    on 
present  project  to  end 
of  last  fiscal  year 

Balance  unexpended  at 
end  of  last  fiHoalyear. 

Amount  expended  from 
beginning  of  present 
fiscal  year  to  end  of 
previous  mouth 

Amount  expended  dur- 
ing the  month  

Balance  uuexpended  at 
end  of  month 

$68,315.68 
4, 613. 64 

4,187.98 
177.25 
248.41 

$1,468,638.75 
78, 303. 64 

679, 153. 52 
18, 344. 10 
142, 106. 02 

$3,108,731.78 
111,  176. 02 

284,849.26 

10,046.75 

179,  430. 01 

$120,993.78 
11, 010.  09 

12,277.48 

$803, 616. 33 
47,026.69 

95, 06L 12 

$3,520,841.39 
4,48L91 

4, 837. 67 

7. 677. 05 

1,905.57 

04,394.24 



aDeoreasod  $10,000,  transferred  to  "  Improving  hsrbor  of  Now  Orioans,  La  ,*'  by  resolution  Miasis- 
eippi  River  Commiasion,  June  17, 1898;  approved  by  Secretary  of  War  June  27, 18'J8. 
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Cimwlidated  atatement  of  eondition  of  appropriationa  and  aUotmeBUf  under  MUHsHppi 
Bwer  Commisaumf  on  June  30,  1898 — Continued. 

THIBD  DISTRICT— CoBUnned. 


Surveys, 

and  ooser- 
vations. 

Lower 

Yazoo  Levee 

district. 

Upper 

Tensas  Levee 

district. 

Ashbrook 
Keck. 

At 

Greenville, 

Miss. 

Lake 

Providencci 

Beach. 

In    Treuary    United 
States....: 

$116,800.00 
25,806.02 

$146,400.00 
33,030.01 

In  hand      .>■.■«••■•.... 

$248.41 

$7,677.05 

$1,965.57 

a  $5. 644. 24 

Total 

248.41 

142,106.02 

179,430.01 

7,677.05        1.965.57 

5,644.24 

Outstanding  liabiUties 
at  end  of  month  ...... 

200.00 

2.600.00 
139,606.02 

2,500.00 
163,600.00 

Amonnt  covered  by  ex- 
isting oont  racts  at  end 
of  month   ..■■■*...... 

Total 

200.00 

142,106.02 

186, 100. 00 



Balance  arailable  at  end 
of  month 

48.41 

23,830.01 

7,6n.06 

1,966.67 

4,304.24 

* 

Delta 
Point,  La. 

Stone. 

Plant. 

Improving  ; 
harbor  at       Expended 
Yickuburg,  <  allotments. 

Miss.  *  1 

TotaL 

Amount  expended   on 
previous  projects 

1 

Amount  expended  on 
present  projent  to  end 
of  livft  niK'/ai  year 

$144,968.30 
16,081.70 

20,439.11 
16,606.41 
9,087.18 

$593,626.27 
36.44 

23,67&18 
2,378.61 
48,978.75 

1 

$680  008. 95  hk\i&  3M.  ni 

110. 673. 099. 27 

Balance  unexpended  at 
end  of  last  fiscal  vcar. 

Amount  expended  from 
beginning  of  present 
fiscal  year  to  end  of 
previous  month 

Amonnt  expended  dur- 
ing the  month 

2,972.03 
2.972.03 

274,651.16 
1, 080, 710. 63 

18,254.28 

46, 452. 02 

Balance  unexpended  at 
end  of  month   . ,  ^ .  ^ . , . 

2,745.72 

896, 632. 95 

— 

In     Treasuiy    United 
States  

6,000.00 
8, 087. 18 

45,000.00 
8,978.75 

813,700.00 
84,182.05 

In  hand 

2,746.72 

Total 

2,745.72 

0,087.18 

48, 978. 75 

307. 882. 95 

Outstanding  UabiUties 
at  end  of  month  ...... 

4,ooaoo 

3,000.00 
87,460.00 

12, 200. 00 

Amount  covered  by  ex- 
isting contracts  atend 
of  month  ............. 

880,656.02 

Total 

4.000.00 

40,450.00 

342, 856. 02 

* 

Balance  available  at  end 
of  month 

2,746.72 

5,067.18 

8,528.75 

53, 776. 93 

a $1,260  of  this  amount  pertains  to  allotment  for  "Improving  harbor  of  New  Orloaus,  La.,"  to  bo 
tmnsferred  to  ofticer  in  charge  Fourth  districts 
6  Lake  Bolivar  front,  $145,358.04. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments,  undor  MtssisHppi 
Miver  Commission,  on  June  SO,  i^^— Continued. 


FOURTH  DISTRICT. 

ppi River;  improvioff  bar 
'improving  harbor  of  2^w  Orleans,  La.  t  improving  Atohafalaya  and  Red  rivers,  Loaiaiana.] 


[Appropriations :  Improving  Mississippi  River ;  improving  harbor  of  Natchez,  Miss.,  and  Yidalia,  La. ; 


Surveys, 

and  obser- 
vations. 

Lower 

Tensas  Levee 

district. 

Atchafalaya 

Levee 

district. 

Lafourche 
Levee 
district. 

Barataria 

Lovee 
district. 

Amount  expended  on  previous  prqj- 
QCtS         

Amount  expended  on  present  project 
to  ond  of  last  flscnl  year r . . . 

$76,496.81 
8,140.33 

657.81 

23.40 

2,959.62 

$1,664,912.01 
34, 136. 93 

166,417.49 

7, 737. 53 

134,681.91 

$1, 017, 584. 66 

$399, 051. 25 
6,345.17 

11,670.70 

63L92 

44, 080. 05 

$228, 386. 81 

Balance  unexpended  at  end  of  last 

17, 309. 06 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  or 

57,970.90 

918. 78 

107,835.32 

19,349.70 

97.33 

21, 199. 53 

Amount  expended  dnring  the  month . 
Balance  unexpended  at  end  of  month . 

In  Treasury  United  States 

In  hand 

1.000.00 
1,959.62 

134,68L91 

86,  600. 00 
21, 235. 32 

23,600.00 
20,480.05 

10, 900. 00 
10, 299. 53 

Total 

2, 959. 62 

134,681.91 

107, 835. 32 

44,080.05 

21,199.53 

OuUtanding  liabilities   at  end   of 
month. ...  ........................ 

233.00 
67.353.4A 

522.09 
86, 123. 39 

166.60 
27, 501. 76 

r-  ■ 

42L60 

Amount  covered  by  existing  eon- 
trai'tiH  at  <^nd  of  month  .......r.... 

14,899.87 

Total 

67,586.49 

86,645.48 

27, 668. 25 

14, 442. 37 

Balance  available  at  end  of  month . . 

2,959.62 

67,095.42 

21, 189. 84 

16,411.80 

6, 757. 16 

Pontchar- 

train  Levee 

district. 

Lake  Borgne 

Levee 

district 

Dredges 

and 
dredging. 

Plant. 

Preserva- 
tion 
of  works. 

Amount  expended  on  previous  proj- 
ects          .                  ... 

Amountexpendedon  present  project 
to  p nd  of  last  HhcsI  year 

$784, 098. 77 
2,985.71 

65,823.69 

6L90 

73, 250. 22 

$190,957.83 
14,337.30 

18,379.17 

293.07 

22,365.06 

$1,964.81 

$100,928.64 
24,076ii90 

Balance  unexpended  at  end  of  last 
flsoal  year 

$10,000.00 

10,410.56 
1,397.56 
18,19L88 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of 
preylous  month 

542.18 

24,076.36 

Amountexpended  during  the  month . 
Balance  unexpended  atend  of  month . 

(a) 

In  Treasorv  United  States.. ........ 

48, 650. 00 
24,600.22 

8, 700. 00 
13,665.06 

5,000.00 
13, 191. 88 

Ttl    hand   .       ••r.T.r-r f--l-fr-T ^-- 

Total 

73,250.22 

22, 365. 06 

18.m.88 

Outstanding  liabilities   at  end   of 

ninnth 

263.58 
66,090.61 

42.44 
10,093.90 

483.54 
10,000.00 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

Total 

66,354.19 

10, 186. 34 

10,483.54 

2' 

' 

Balance  availablA  at  end  of  month  -  - 

6,896.03 

12,228.7 

7, 708, 34 

a  Decreased  $9,457.82,  transferred  to  "Dredges  and  dredging,"  secretary's  oflSce,  by  president  Mis- 
sissippi River  Commission,  June  18, 1898;  approved  by  Secretary  of  War  June  24, 1898. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments,  under  Mississippi 
Biver  Commission^  on  June  SOf  1898 — Continned. 

POUBTH  DISTBICT-Oontinned. 

[Appropriations :  Improvine  Misaiaaippi  Blver ;  improvlnff  harbor  of  Katohes,  Miss.,  and  Yldalia,  La., 
improving  harbor  of  Iihw  Orleans,  La. ;  improving  Aichafalaya  and  Red  rivers,  Louisiana.] 


Improving 

harbor  or 

Natchea  and 

Vidalia, 
lflBa.andLa. 

Improving 

harbor  of 

New  Orleans, 

La. 

Improving 
Atcbafalaya 

and  Red 
rivers,  Lou- 
isiana. 

Total. 

Amount  expcDtlttl  ou  previous  projeota  . . . 

Amount  expended  on  present  protjeot  to 
end  of  last  fiscal  year 

0122,722.87 
100,528.17 

84,404.18 

-    8,000.74 

•  131,044.30 

0780,482.60 
67,007.80 

6,210.18 

430.31 

5101,251.86 

$883,748.06 
82,861.32 

14,454.60 

1,108.85 

67,887.87 

$6,  270.  r23.  GO 
862, 728. 65 

478,  $65. 82 

15,857.38 

725,007.62 

Balancennezpended  atend  of  laat  fiscal  year 
Amount  expended  from  beginning  ol  pres- 

Amount  expended  during  the  month 

Balance  onexpended  at  end  of  month 

In  Treaanrr  United  Statea 

120,500.00 
5,444.30 

03,750.00 
06,251.80 

66, 600. 00 
1,837.87 

604, 881. 01 

In  hand 

118, 065. 71 

Total r ..,. 

181,044.80 

100.001.86 

67, 837. 87 

723, 847. 62 

Outstanding  liabilities  at  end  of  month  . . . 

Amount  covered  by  existing  contracts  at 

end  of  month 

486.13 
2,500.00 

240.20 
10,475.00 

100.58 
2,500.00 

2,680.66 
287,038.01 

Total  ,.„--, .T,....,.-r--T-.- 

8,088.18 

10,716.20 

2,600.68 

288, 618. 57 

TtslaniM^  available  at  end  of  month. ........ 

128.858.17 

00,530.06 

64,737.28 

425,470.05 

a  Decreased  $40,000,  transferred  to  **  Improving  harbor  of  New  Orleans,  La.,"  by  resolution  If  issis- 
slppi  iiivcr  Commission,  June  17, 1888 ;  approved  oy  Secretaxy  of  War  June  27. 1886. 

6  Includes  |5O,00O  transferred  ($40,000  from  "Improving  harbor  of  Hatches  and  Vidalia,  Miss,  and 
La.,"  and  $10,000  from  "Lake  Providence  Reach  ")  oy  resolution  Mississippi  River  Commission,  June 
17, 1808 :  approved  by  Secretary  of  War  June  27, 1888. 

e  Doea  not  include  $1,250  in  handa  of  oflHoer  in  charge  Third  district  under  allotment  for  "Lake 
lYovidenoe  Beach,"  to  he  transferred  to  oflScor  in  charge  Fourth  district. 


Consolidated  statement  of  all  appropriations  expended  under  the  Mississippi  Biver 
Commission,  to  June  SO,  1898. 

Act  of  June  28, 1878 $176,000.00 

Act  of  June  16, 1880 160,000.00 

Act  of  March  8. 1881 1.000.000.00 

Act  of  March  8, 1881 150,000.00 

Act  of  August  2, 1882 4,123,000.00 

Act  of  August  7, 1882 150,000.00 

Act  of  March  8, 1883 150,000.00 

Act  of  January  10, 1884 1,000,000.00 

Act  of  July  5, 1884 76,000.00 

Actof  July  5, 1884.  lees  $5,000  transferred  to  snag-boat  service 2,065.000.00 

Act  of  July  7. 1884 76,000.00 

Act  of  Auguat  5, 1886,  less  $5,842.60  for  expenses  ofiice  Chief  of  Bngiiif  ors 1, 884, 067. 40 

Act  of  August  5, 1886,  less  $47.80  for  expenses  ofiice  Chief  of  Engineers 20, 852. 70 

Act  of  August  11, 1888,  less  $4,858  for  expenses  ofiice  Chief  of  Bngineers 8,840, 141.00 

Actof  August  11, 1888 75,000.00 

Act  of  October  2. 1888 85.000.00 

Act  of  October  18, 1888  (deficiency),  leaa  $4,214.88  reverted  to  the  Treasury 20, 785. 61 

Actof  September  18, 1880 8,200,000.00 

Act  of  September  80, 1880  (deficiency) 6,626.00 

Actof  March3,1881  (deficiency) 1,050.00 

Act  of  March  8, 1881 1,000,000.00 

Act  of  July  13, 1882 2,470,000.00 

Actof  July  28, 1882  (deficiency) 44.80 

Actof  March  3, 1883 2,665,000.00 

Actof  Augastl7,1884 485,000.00 

Actof  August  18, 1884 2, OC"), 000. 00 

Act  of  March  2, 1885 2,60.5.000.00 

Actof  June  3, 1886 00.1,000.00 

Joint  resolution  approved  March  8L 1807  (Public—Ko.  6) 250,000.00 

Actof  June  4, 188^ 2,033,333.00 

Aetof  June  18, 1887  (deficiency) 626,000.00 

Total  specific  appropriations 88,882,880.51 

Balances  f^m  former  appropriations  applied  to  irorks  below  Cairo,  under  act 

of  August  2, 1882,  less  $123.42,  reverted  to  Treasury $272,504.06 

"  -  1  for  works  above  Calro,uuder  actof  Jaly  6, 1884 22,632.53 

Total  balances 205,137.48 

Total 84,278,027.00 
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Con8olida1ed  statement  of  all  appronriativiM  expended  under  the  MisaiaHppi  Biver  Com- 
mission,  to  June  SO,  1898, — Con  tinned. 

BXPENDED. 


Location  and  object. 


MissiHMippi  River  Comiinwiion 

Surveys,  gauges,  and  observations 

Levees 

Revetment  and  contraction  works  and  permanent 

channel  improvements 

Dredges  and  dredginji; 

Plant  and  miscellaneons 

I  mproving  harbors  and  tributaries 

Works  above  Cairo 


To  Jnne  80, 
1897. 


1472,486.14 
al,  578, 096. 36 
11,050,346.02 

0,161,775.86 

6707,109.14 

01,240,370.89 

4,808,430.46 

729, 032. 53 


Total  expended 29,756,547.39 

Balance  unexpended  Jane  30, 1898 

Unallotted  June  30, 1898 ■ 

Total  appropriated .• 


During  vear 

ending  June 

30, 1898. 


131,405.36 

86, 024. 10 

1, 548,  OIU.  02 

53.064.84 
483, 770. 61 
102, 017. 72 
232, 487. 44 


2, 536, 786. 09 


Total. 


$503,891.50 
1,664,120.46 
12,e07,2.')6.04 

9,214,840.69 
1, 190, 885. 75 
1,342,388.61 
5,040,917.90 
729,032.53 


32,293,333.48 

1, 961, 070. 52 

23,623.00 


34,278,027.00 


a  Amount  formerly  reported  reduced  42  ccnt«  on  account  of  overpayments  refunded, 
b  Amount  formerly  reported  reduced  2  C'euts  on  account  of  overpayments  refunded. 
c  Amount  formerly  reported  redaced  $10  on  account  of  overpayments  refunded. 
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Report  of  Capt.  H.  E.  Waterman,  Corps  of  Engineers,  Secretary  Missis- 
sippi River  Commission. 

Mississippi  Rives  Commission;  Office  of  the  Secretary, 

St.  LauiSf  Mo,,  May  SI,  1898. 

Colonel:  I  have  the  honor  to  submit  the  following  annual  report  of  operations 
under  this  oflQce  for  the  year  ending  May  31^  1898. 

The  work  in  charge  of  the  secretary  Mississippi  River  Commission  during  the 
past  year  has  been  carried  on  under  allotments  made  by  the  Mississippi  River  Com- 
mission from  the  appropriations  for  improving  Mississippi  River  between  the  Head 
of  the  Passes  andtne  mouth  of  the  Ohio,  contained  in  the  sundry  civil  bill  approved 
Jnne  4, 1897,  together  with  available  balances  from  allotments  from  previous  appro- 
priations. 

These  allotments  are  as  follows : 

(/)  Mississippi  Biver  CommiMion.—- Available  for  salaries,  clerical,  office^  and  mis- 
cellaneous expenses  of  the  Mississippi  River  Commission. 
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(S)  Survey9,  gauges,  and  observations, — ^Available  for  the  survey  of  the  Mississippi 
River  between  the  Head  of  the  Passes  and  its  headwaters,  for  the  establishment  and 
maintenance  of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection 
and  reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

(5)  Dredges  and  dredging,— AY&UAhle  for  the  construction  and  operation  of  dredges 
for  the  Mississippi  River  between  Cairo,  111.,  and  the  Head  of  the  Passes. 

{4)  Patrol  of  the  Mississippi  Biver, — Available  for  patrolling  of  the  Mississippi 
River  in  time  of  flood  for  the  saving  of  life  and  property.  This  was  an  emergency 
allotment  made  by  the  Mississippi  River  Commission  at  its  sixty -ninth  session,  March 
24, 1897,  to  Qover  expenses  incarrod  in  the  extraordinary  flood  of  1897.  The  balance 
niiexpended  at  close  of  last  fiscal  year  ($8,944.44)  has  all  been  expended  during 
the  present  one  by  transfer  to  the  allotment  for  Ashbrook  Neck  under  Third  district, 
improving  Mississippi  River,  in  accordance  with  resolution  of  Mississippi  River 
Commission  adopted  June  26, 1897. 

MISSISSIPPI    RIVKR  COMMISSION. 

The  Mississippi  River  Commission  has  held  throe  sessions  during  the  past  year,  as 
follows : 

Seventieth  session,  June  24-26,  1897,  at  Army  Building,  New  York  City. 

Seventy-first  session^  July  22,  1897,  at  Army  Building,  New  York  City. 

Seventy-second  session,  February  3-7,  1898,  St.  Louis,  Mo.,  office  Mississippi  River 
Commission,  and  on  steamer  Missisaippif  St.  Louis,  Mo.,  to  New  Orleans,  La. 

The  nsnal  fall  inspection  trip  of  the  river  last  year  was  omitted  on  account  of 
the  prevalence  of  yellow  fever  along  the  lower  river,  and  the  spring  trip  was  held 
earlier  than  Usual  in  order  to  suit  the  convenience  of  the  subcommittee  of  the  Senate 
Committee  on  Commerce,  who  desired  to  inspect  the  Lower  Mississippi  River  in  com- 
pany with  the  commission. 

The  various  committees  of  the  commission  have  held  the  following  special  meet- 
ings since  my  last  annual  report : 

CoQimittee  on  dredges,  November  12-13,  1897,  on  steamer  MinnetonkUf  Cairo,  111., 
to  Memphis,  Tenn. ;  December  14,  1897,  and  February  1,  1898,  at  St.  Louis,  Mo. 

At  the  date  of  last  year's  report  the  steamer  Mississippi  was  laid  up  at  St.  Louis,  Mo. 
On  June  3  she  was  put  in  commission  to  be  used  as  a  tender  for  dredges  and  trans- 
ferred to  the  allotment  for  dredges  and  dredging.  On  August  20  she  was  put  out  of 
comuiission  at  St.  Louis,  Mo.,  and  on  September  3  was  again  transferred  to  dredges 
and  dredging  for  use  as  a  tender  to  the  dredge  A  Ipha,  At  the  close  of  January,  1898, 
she  was  relieved  as  a  tender  to  the  dredges  and  ordered  to  St.  Louis  to  prepare  for 
the  usual  spring  inspection  trip.  It  was  expected  that  the  oomiuission.  accompanied 
by  the  Senate  Subcommittee  on  Commerce,  would  leave  St.  Louis  on  tlie  morning  of 
February  3, 1898,  but  owing  to  a  cold  wave  and  ice,  which  threatened  to  close  the 
river,  the  steamer  was  ordered  to  Cairo  on  Tuesday,  February  1,  arriving  the  follow- 
ing day.  The  commission  and  Senate  subcommittee  proceeded  by  rail  from  St.  Louih 
to  Cairo,  boarding  the  steamer  at  the  latter  point  on  February  3.  New  Orleans  whh 
reached  on  February  8  and  the  steamer  returned  to  St.  Louis,  arriving  on  February 
21.  The  boat  was  laid  up  at  the  Vulcan  Iron  Works,  Carondelet,  for  extensive 
repairs,  the  boilers,  especially,  being  found,  on  inspection,  entirely  worn  out.  Pro- 
poisals  for  new  boilers  were  opened  April  2,  1898,  and  contract  for  the  same  awarded 
to  John  O'Brien  BoQer  Works  Company,  of  St.  Louis,  Mo.,  April  15,  for  the  sum  of 
$2,740.  Various  other  repairs  to  the  machinery  and  plumbing,  including  the  installa- 
tion of  a  distilling  plant,  have  been  made. 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

A  complete  history  of  the  work  of  this  character  conducted  by  the  Mississippi 
Eiver  Commission  and  its  predecessors  prior  to  May  25,  1896,  will  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  in  Part  VI,  pages  3575, 3576. 

Survey  of  the  Mississippi  River. — This  survey,  which  is  directed  by  law  to  extend 
from  the  Head  of  the  Passes  to  the  head  waters  of  the  river,  has  been  made  with  a 
view  of  obtaining  sufficient  data  for  accurate  topographical  and  hydrographical 
maps,  which  may  be  used  in  studying  the  physical  characteristics  of  the  river  and 
in  planning  improvements,  and  which  may  also  serve  as  a  basis  for  future  surveys 
by  which  means  the  changes  in  the  bed  and  banks  may  be  ascertained  and  their 
causes  and  effects  studied.  It  has,  therefore,  been  carried  on  in  a  most  thorough 
manner,  using  only  the  most  approved  methods.  The  field  work  consists  of  secondary 
triangulation,  precise  levels,  topography,  and  hydrography.  The  limits  of  error 
allowed  for  the  secondary  tidangulation  compare  favorably  with  those  ordinarily 
established  for  primary  work.  Tne  methods  used  on  this  survey  are  fully  explained 
in  the  Annual  Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1891.  Part 
VI,  pages  3474-ai85. 
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At  the  close  of  May,  1897,  the  following  was  the  status  of  the  work  on  this 
survey : 

Secondary  irianyulation. — This  work  had  been  completed  from  the  mouth  of  the 
river  to  Minneapolis,  Minn.,  a  distance  of  1,992  miles.  About  400  miles  of  this  work 
was  done  under  the  direction  of  the  Engineer  Department,  United  States  Army,  and 
by  the  Coast  and  Geodetic  Survey  prior  to  the  creation  of  the  Mississippi  River 
Commission. 

PreoUe  leveU. — This  work  had  been  completed  Arom  the  Gulf  end  of  East  Jetty  at 
the  mouth  of  South  Pass  to  St.  Paul,  Minn.,  a  distance  of  1,982  miles,  with  side 
lines,  Biloxi,  Miss.,  to  Carrollton,  La.,  87  miles;  Savanna,  111.,  to  Chicago,  111.,  148 
miles*  and  St.  Paul,  Minn.,  to  DuluUi,  Minn.,  156  miles,  making  a  grand  total  of 
2,373  miles.  Some  479  miles  of  this  line  between  Carrollton,  La.,  and  Greenville, 
Miss.,  were  run  by  the  Coast  and  Geodetic  Survey. 

Topography  and  hydrography. — This  work  had  been  completed  to  near  Brownsville, 
Minn.,  751  miles  above  Cairo. 

During  the  summer  of  1897  the  field  work  of  topography  and  hydrography  was 
extended  from  Brownsville,  northward,  to  St.  Paul,  which  was  reached  on  Novem- 
ber 16,  1897. 

The  survey  of  this  season  has  been  unnsually  tedious,  owing  to  the  intricate  maze 
of  sloughs  covering  the  greater  part  of  the  area  lyin^  between  the  bluffs,  and  on 
account  of  the  many  important  cities  included  within  the  same  limits,  and  the 
mapping  of  which  calls  for  the  determination  of  a  large  number  of  locations. 

The  field  work  is  now  completed  to  the  upper  limits  of  Fort  Suelling  Reservation, 
about  7  miles  above  the  steamboat  landing  at  St.  Paul. 

The  field  work  of  the  past  season  may  be  summarized  as  follows : 

Main  River  survey  (channel  distance) miles..  175 

Topography square  miles..  500 

Hydrography do 84. 5 

At  the  close  of  this  work  the  x)laut  and  a  portion  of  the  crew  were  transferred  to 
the  lower  river  for  use  on  the  low-water  survey,  and  the  surveyors  were  transferred 
to  this  office  for  the  reduction  and  platting  of  the  field  notes. 

An  extension  of  the  survey  of  the  Mississippi  River  beyond  St.  Paul,  Minn.,  has 
been  authorized  and  preparations  are  being  made  to  begin  the  secondary  triaugula- 
tion  and  precise-level  work  about  June  1,  next.  A  small  reoonnoitering  party  is 
already  in  the  field  locating  positions  for  the  triangulation  stations. 

Special  surveys, — During  the  year  1894  low- water  surveys  from  the  mouth  of  the 
Arkansas  River,  southward,  were  begun  for  the  purpose  or  determining,  by  compar- 
ison with  earlier  surveys  the  effect,  if  any,  of  the  levees  on  the  low-water  bed  of  the 
Mississippi  River.  The  first  surveys  were  made  from  the  mouth  of  the  Arkansas 
River  to  Vicksburg  in  1894,  but  in  1895-96  they  were  extended  to  Donaldson ville,  La. 
The  lower  portion  of  the  river  having  been  covered  at  a  sta^e  difl'ering  considerably 
from  that  existing  at  the  time  of  the  surveys  of  1882-83,  with  which  the  later  sur- 
veys were  to  be  compared,  it  was  recommended  that  that  part  between  Scot  Bluff 
(828)  and  Carrollton,  La.,  (957)  should  be  reeurveyed.  This  resurvey  was  completed 
in  December,  1897,  and  January,  1898.  The  indications  from  the  survevs  of  1896 
made  after  two  seasons  of  unusually  low  water  were  that  in  this  section  or  the  river 
a  slight  filling  up  of  the  bed  had  occurred  since  1882.  The  indications  from  this  re- 
survey,  however,  are  that  the  former  filling  up  has  been  practically  entirely  removed 
by  the  great  flood  of  1897.  These  low- water  surveys  indicate,  on  the  whole,  that  the 
low-water  bed  has  deepened  between  the  levee  lines,  but  the  amount  is  so  small  that 
it  is  not  at  all  certain  but  it  may  be  due  to  the  difference  in  the  stage  conditions  of 
the  two  surveys  under  comparison. 

The  line  of  precise  levels  which  was  run  between  New  Orleans  and  the  end  of  the 
East  Jetties  in  1892-93  showed  that  the  lower  end  of  the  Delta  of  the  Mississippi 
was  subsiding.  A  discussion  of  these  results  will  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1896,  pages  3478-3484.  It  was  determined  this  year  to  relevel 
the  line  from  the  hills  at  Baton  Rouge  to  the  end  of  the  jetties  in  order  to  determine, 
if  possible,  the  rate  of  subsidence  and  the  length  of  the  Delta  affected.  A  double 
precise-level  party  under  Surveyor  W.  8.  Williams  was  put  in  the  field  on  December 
6, 1897.  Work  was  completed  to  the  end  of  East  Jetty  on  March  19,  and  the  survey 
party  and  outfit  returned  to  New  Orleans  on  March  21,  where  they  were  detached 
for  duty  on  the  survey  of  the  Southwest  Pass  at  the  request  of  the  Board  of  Engineer 
Officers  in  charge  of  this  survey.  The  results  of  this  line  of  levels  have  not  been 
fully  worked  up,  but  the  preliminary  computations  indicate  that  such  subsidence 
has  been  going  on  since  1892  at  a  measurable  rate. 

Gauaes, — The  permanent  gauges  of  the  Mississippi  River  (14  on  the  Mississippi, 
1  on  the  St.  Francis,  and  1  on  the  White  River)  have  been  maintained  throughout 
the  year.  Those  on  the  main  river  have  been  inspected  by  a  party  on  the  steamer 
Search  three  different  times  during  the  past  year. 

Besides  the  above,  a  continuous  tide  gauge  is  maintained  at  Biloxi,  Miss.,  which 
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was  inspected  once  daring  the  past  year.  By  tlic  end  of  October,  1898,  we  will  baye 
a  continuous  record  of  three  years'  duration  for  this  tide  gauge  The  record  has 
been  an  exceptionally  good  one,  and  will  give  all  of  the  dtita  necessary  for  deducing 
a  close  value  for  the  elevation  of  mean  Gulf  level  at  this  point. 

In  addition  to  the  permanent  ganges  the  high- water  gauges  at  intervals  of  5  miles, 
from  Cairo  to  Fort  Jackson,  have  been  maintained,  and  careful  observations  on  the 
same  were  taken  during  the  present  high  water.  These  high- water  gauges  appar- 
ently give  a  mnch  more  accnrate  determination  of  the  high-water  plane  throughout 
the  entire  length  of  the  river  than  has  ever  been  determined  heretofore.  During  the 
past  high  water,  at  Fulton,  Tenn.,  the  stage  reached  was  0.8  foot  higher  than  in  1897, 
though  1.9  feet  lower  at  Cairo.  In  the  vicinity  of  Lake  Providence  the  Htage  was 
also  higher  than  in  1897,  the  difference  ranging  from  0.0  to  0.3  foot.  At  all  other 
points  the  stage  of  1898  was  lower  than  that  of  1897,  but  when  the  final  reports  of 
the  inspection  of  the  ganges  are  received  some  corrections  may  be  required  to  these 
figures.  A  profile  is  appended  to  the  report,  plate  3,  showing  the  high  waters  of 
1882,  1892,  1897,  and  1898,  and  the  low  water  of  1895. 

Ofr«<TTa<toiM.--Continuous  observations  for  ascertaining  the  discharge  of  the  Mis- 
sissippi River  were  carried  on  under  the  Commission  in  1879  and  1880  at  Columbus, 
Ky. ;  Fulton,  Tenn.,  and  Carroll  ton.  La.— covering  a  period  of  three  months  at 
Columbus,  one  year  at  Fulton,  and  ten  months  at  Carrollton;  and  during  1881  and 
1882  a  more  extended  series  of  observations  was  made  at  Columbus,  Ky. ;  Helena, 
Ark. ;  Hays  Landing,  Miss. ;  Red  River  Landing,  La.,  and  Paducah,  Ky.  Again,  in 
1884  and  1885  an  extentled  series  of  observations  was  made  at  Point  Pleasant  Mo. ; 
Helena,  Ark.;  Arkansas  City,  Ark.:  Warrenton,  Miss.;  Red  River  Landing,  La., 
and  Carrollton,  La.  Parties  were  also  maintained  above  Cairo  at  Prescott,  Ark. ; 
Winona,  Minn.;  Clayton,  Iowa;  Hannibal,  Mo.;  Grafton,  111.,  and  St.  Louis,  Mo., 
being  engaged  continuously  on  discharge  work  for  about  a  year.  Since  this  time  a 
large  number  of  observations  have  been  made  at  various  points  during  extreme  high 
and  low  water  stages.  It  has  been  intended  to  resume  the  continuous  observations 
at  various  points  on  the  lower  river,  but  lack  of  funds  has  prevented  the  carrying 
out  of  these  plans,  and  during  the  past  year  the  only  work  of  this  kind  has  been  the 
discharge  measurements  at  or  near  high  and  low  water  at  Columbus,  Ky. ;  Helena, 
Ark.;  Arkansas  City,  Ark.;  Warrenton,  Miss.;  Red  River  Landing.  La.,  and  Car- 
rollton, La.,  and  on  the  tributaries  at  or  near  their  mouth.  The  nigh-water  dis- 
charge measurements  are  not  taken  unless  an  overflow  stage  is  reached.  These 
latter  discharge  observations  were  taken  by  a  single  party  on  the  steamer  Search, 
which  performed  these  duties  in  addition  to  those  of  gauge  inspection.  No  diflSculty 
is  experienced  in  obtaining  the  low- water  discharges  at  or  near  the  lower  stage,  but 
it  has  been  found,  particularly  in  the  case  of  Helena,  that,  due  to  the  slow  rise,  it  is 
almost  impossible  with  one  party  to  secure  discharges  at  the  highest  stage  at  this 
point  without  somewhat  missing  it  below.  In  case  it  is  deemed  necessary  to  have 
the  discharges  at  the  highest  stage  throughout  the  river  it  will  probably  be  advisable 
to  obtain  the  discharges  at  Helena  by  a  separate  party. 

Computation  and  reduction  of  field  fioto«.— -Considerable  progress  has  been  made  on 
reducing  and  platting  of  field  notes  between  St.  Paul  and  Brownsville.  This  sec- 
tion of  the  river  is  covered  by  33  field  plats,  of  which  12  are  entirely  completed  and 
the  remainder  are^bout  nine-tenths  completed.  All  low-water  discharge  measure- 
ments of  1897  and  high-water  measurements  of  1898  have  been  reduced  and  tabu- 
lated. The  current  gauge  records  have  also  been  corrected  and  monthly  reports 
issned. 

Plant  and  outfit. — ^The  steamer  Patrol,  survey  boat  Illinoie,  and  fuel  barge  and 
plant  belonging  to  the  same  have  been  in  use  on  the  survey  between  Brownsville 
and  St.  Paul  and  on  the  low- water  survey  between  Scot  Bluif  and  Carrollton.  The 
Patrol  and  fuel  barge  between  March  22  and  April  23,  1898,  were  loaned  for  the  sur- 
vey of  the  Southwest  Pass  to  the  Board  of  Engineer  Officers  in  charge  of  the  same. 
On  April  23, 1898,  the  survey  boat  IllinoU  and  outfit  were  loaned  to  the  same  Board 
to  be  used  as  quarters  for  the  discharge  party  stationed  at  the  Head  of  the  Passes, 
Louisiana.  This  boat  is  still  in  the  hands  of  Maj.  James  B.  Quinn,  Corps  of  Engi- 
neers, U.  S.  A.,  disbursing  officer  of  the  said  Board.  The  Patrol  and  fuel  barge  early 
in  May  returned  to  New  Madrid,  Mo.,  and  were  turned  over  to  the  dredging  fleet  for 
care  and  repairs.  -  The  steamer  Search  has  been  used  throughout  the  year  for  dis- 
charge work,  gauge  inspection,  and  also  for  making  surveys  in  connection  with 
dredging.  Minor  repairs  have  been  made  to  her  huU  and  machinery  and  the  boat 
has  been  repainted.  All  of  the  plant  pertaining  to  surveys,  gauges,  and  observa- 
tions will  require  repairs  during  the  coming  season.  The  steamer  Search  will  proba- 
bly need  to  be  docked.  For  the  work  beyond  St.  Paul  none  of  this  floating  plant 
can  be  utilized  on  acconnt  of  the  Falls  of  St.  Anthony,  and  a  complete  camp  outfit 
has  been  purchased  for  use  of  the  survey  party. 

Mapping  and  publication  of  maps  and  eharts,---ChATta  150, 151, 152, 153, 154, 155, 156, 
and  157,  scale  1 :  20,000,  covering  the  river  from  Davenport.  Iowa,  to  Arnolds  Land- 
ing, ni.,  a  distance  of  S2  miles,  have  been  completed  and  published.    Charts  158, 159, 
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and  160  are  also  completed,  and  161, 162, 163,  and  164,  extending  to  Glen  Haven,  Wis. 
(650  mileB  above  Cairo),  are  about  two- thirds  done. 

Inch-mile  sheets  121, 122, 123,  and  124.  extending  to  a  point  597  miles  above  Cairo, 
111.,  have  been  completed,  sheets  121  and  122  having  been  published. 

Three  sheets  of  the  Upper  Alluvial  Valley  map  have  been  completed,  and  progress 
has  been  made  on  sheet  No.  4;  two  sheets  have  been  published. 

Full  and  complete  details  of  the  work  of  the  past  season  nnder  surveys,  gauges, 
and  observations,  with  tables  showing  the  actual  results  and  diHcussion  oi  the  same, 
will  be  found  in  the  appended  report  of  J.  A.  Ockerson,  assistant  engineer  (Appen- 
dix 1  (3),  to  which  attention  is  invite<l. 

DUKDOKS   AND   DUEDGING. 

Consirnctiofif  alteration,  and  repairs  to  plant. — Ou  the  20th  of  June,  1896,  a  project 
was  adopted  by  the  Mississippi  River  Commission  for  the  obtaining  and  maintaining 
by  means  of  dred<;eH  of  a  channel  in  the  MissiHsippi  River,  below  Cairo,  with  a  width 
of  250  feet  and  depth  of  9  feet  throughout  the  year,  except  when  the  river  is  closed 
by  ice.  This  project  provided  for  the  construction  and  operation  of  seven  hydraulic 
dredges  by  June  30,  1900,  and  for  the  reservation  of  funds  for  the  construction  oi 
two  others  if  found  necessary. 

The  couHtruction  of  this  necessary  plant  has  involved  a  very  important  branch  of 
the  work  in  this  office.  In  accordance  with  the  above  project  six  hydraulic  dredges — 
the  Alpha,  Beta,  Gammaj  Delia,  Kpeilan,  and  Zeta — have  been  couHtr acted  and  tested, 
and  the  plans  for  a  seventh  dredge  issued.  Plans  and  specifications  for  the  necessary 
large  and  small  tenders,  pile  sinkers,  and  other  plant  for  the  operation  of  the  dredges 
have  been  completed  and  a  portion  of  the  same  already  purchased. 

The  rapid  expansion  of  this  plant  has  involved  a  very  large  increase  in  the  design- 
ing and  drafting  work  of  this  office  and  the  progress  has  not  been  <as  rapid  as  it 
could  be  wished,  but  it  has  been  felt  throughout  that  every  attempt  should  be  made 
to  have  specifications  and  drawings  complete  before  being  issued,  in  order  that  all 
plant  when  Unally  obtained  should  be  properly  designed  and  thoroughly  permanent 
m  character.  Such  of  the  plant  as  has  already  been  purchased  which  did  not 
entirely  meet  these  requirements  has  also  had  to  be  altered,  and  this  has  added  not 
a  little  to  the  extra  work  of  designing. 

Dredge  J(p/<a.— This  dredge  was  the  first  of  the  fleet  constructed  by  the  Mississippi 
River  Commission,  and  was  designed  originally  as  an  experiment.  Many  modifica- 
tions have  been  made  from  time  to  time  in  order  to  meet  different  features  of  the 
work ;  but  she  has  been  able  to  do  good  work  in  the  field  during  each  low- water  sea- 
son since  1895.  Considerable  trouble,  however,  was  experienced  with  her  pump 
runner  in  1896,  and  early  in  1897  it  was  determined  that  the  main  pump  should  1>e 
replaced  by  a  new  one  better  suited  in  design  to  the  engine.  The  contract  for  the 
new  pump  was  awarded  to  the  Morris  Machine  Works,  Baldwinsville.  N.  Y.,  and  the 
machinery  was  completed  on  board  ready  for  work  by  about  the  miadle  of  last  Se))- 
tember.  The  engine  was  meantime  put  in  thorough  repair.  Just  about  the  time  the 
dredge  was  ready  for  field  work  an  epidemic  of  yellow  fever  caused  her  detention  in 
quarantine  at  Cairo  for  a  period  of  about  a  month;  but  thereafter  to  the  close  of  the 
season  the  working  of  the  new  pump  was  very  satisfactory.  Tests  will  soon  be 
made  of  this  dredge  with  the  measuring  barge  to  determine  her  actual  capacity  as 
remodeled,  and  it  is  hoped  the  resulta  of  those  tests  will  be  available  for  publica- 
tion in  the  present  rei)ort.     (See  Appendix  1 F. ) 

Dredge  Beta. — The  extensive  work  on  this  dredge  has  been  due  largely  to  the  fail- 
ure on  the  part  of  the  original  contractor  to  carry  out  the  Government  specifica- 
tions, especially  in  his  exceeding  the  draft  requirement  of  4^  feet  by  some  2  feet. 
At  the  close  of  last  year  negotiations  wore  in  progress  between  the  United  States 
and  the  contractor,  Lindon  W.  Bates,  by  which  he  was  to  release  all  claims  for  fur- 
ther payments  to  the  United  States  in  consideration  of  the  Government  taking  the 
dredge  as  it  was  and  doing  the  remodeling  with  any  funds  pertaining  to  this  con- 
tract in  its  possession.  The  final  contract  Dctween  the  United  States  and  Lindon 
\V.  Bates  settling  this  question  was  executed  on  June  1 ;  and  the  committee  on  dredges 
decided  on  very  extensive  alterations,  some  of  which  were  entirely  outside  oi^  those 
chargeable  to  tiie  contractor.    The  principal  alterations  directed  were  as  follows : 

(1)  The  draft  of  the  boat  to  be  reduced  to  4^  feet  by  widening  9  feet  on  each  side 
and  byadding  about  4  feet  at  the  stem. 

(2)  The  forward  battery  of  boilers  to  be  turned  around  so  as  to  have  a  single 
stoke  hole  for  all  boilers. 

(3)  The  discharge  pipes  to  be  placed  on  the  bottom  of  the  boat,  instead  of  overhead. 

(4)  The  mechanical  agitators  to  be  removed  and  to  be  replaced  by  suction  heads 
with  water-Jet  agitators,  each  to  be  driven  by  a  pressure  pump. 

(6)  The  6-dram  hoist  to  be  taken  out  and  u>ur  single  hoists  substituted. 
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(6)  Tho  3-dniin  hoist  formerly  used  for  lifting  spad  to  be  replaced  by  a  steam 
lifting  cylinder. 

(7)  A  cabin  to  be  built  ou  boiler  deck  with  full  accommodatious  for  a  double  crew. 

(8)  Other  additional  minor  changes  and  additions  to  be  made  to  the  existing 
machinery. 

Preparation  of  the  detail  plans  and  specifications  was  at  once  begun,  and  after 
advertisement  the  contract  for  widening  of  the  hull  was  let  to  the  Iowa  Iron  Works, 
lamited,  on  May  14,  1898,  for  the  sum  of  $26,900,  the  work  of  widening  to  bo  done 
on  tlie  dredge  while  in  the  United  States  Government  dry  dock  at  Keokuk,  Iowa. 
As  soon  as  the  ice  in  the  upper  river  broke  up  the  boat  was  towed  to  this  point  by  the 
U.  S.  steamer  Minnetonka  and  docked  April  9, 1898.  Very  slow  progress  has  as  yet 
been  made  under  this  contract.  At  the  close  of  May,  1898,  the  half  deck  at  the  rear 
of  the  boat  had  been  removed  and  about  one-half  the  rivet  holes  for  the  side  exten- 
sions drilled.  Most  of  the  material,  however,  is  now  on  hand,  and  it  is  hoped  that 
the  widening  will  be  practically  completed  by  the  close  of  June. 

In  addition  to  the  above,  contracts  have  been  made  for  the  winding  machinery, 
jiressnre  pumpe,  electric-light  plant,  suction  heads,  spnd  hoist,  capstans,  and  other 
special  machinery  needed  for  the  alterations  to  this  boat. 

Work  is  also  bein^  done  by  a  small  force  aboard  the  dredge,  at  Keokuk,  in  alter- 
ing the  piping,  repairing  the  engines,  etc. 

It  is  probable  that  the  cabin  work  on  this  dredge  will  have  to  be  completed  while 
in  the  field. 

Ihredge  Gamma. — At  the  close  of  my  last  annual  report  the  U.  S.  dredge  Gamma 
had  been  delivered  by  the  contractors,  John  S.  George  and  Howard  P.  Eells,  receivers 
of  Bucyras  Steam  Shovel  and  Dredge  Company^  South  Milwaukee,  Wis.,  and  was 
undergoing  her  final  tests.  Some  dlniculty  was  experienced  in  the  heating  of  the 
bearings,  but  the  boat  was  finally  accepted  and  was  transferred  to  the  dredge  fleet 
at  Cairo  for  work  during  the  past  season. 

Though  this  dredge  is  the  smallest  in  size  of  hull  and  cabin  accommodations  of  any 
of  the  fleet  she  has  proved  practically  in  the  field  very  efficient  on  account  of  her 
portability. 

Dredge  Delta. — At  the  close  of  June,  1897,  the  dredge  Delta  was  about  completed 
and  ready  for  testing.  The  tests  were  completed  about  the  middle  of  August,  and 
though  the  boat  was  entirely  snccessfnl  in  carrying  out  the  contract  provisions,  it 
was  quite  evident  that  a  mechanical  agitator  of  this  type  would  hardly  prove  serv- 
iceable in  the  Mississippi  River.  The  boat  during  the  low-water  season  of  1897  was 
continually  in  trouble  from  wearing  of  the  sprocket  chains  and  from  the  catching 
of  tne  agitator  arms  innlrift  which  was  met  with  in  the  river  bottom.  There  was 
also  considerable  wear  to  the  pump  shaffc  and  bearing.  Our  experience  with  the 
Delta  and  previous  experience  with  the  Alpha  rather  indicates  that  a  double  suction 
pump  is  preferable  to  a  single  one. 

Dredges  Epsilon  and  Zeta. — ^At  the  close  of  Jnne,  1897,  the  construction  of  the  Epsilon 
and  Zeta  by  the  Springfield  Boiler  and  Manufacturing  Company,  at  Springfield,  111., 
was  well  under  way.  The  cabin  work,  however,  had  only  just  begun.  The  piping 
and  minor  details  were  incomplete,  though  the  machinery  was  all  on  board.  The 
dredges  were  moved  to  Cairo  November  22,  1897,  in  a  nearly  finished  condition. 
Work  was  continued  at  this  point  until  the  beginning  of  January,  1898,  when  they 
were  turned  over  to  the  Government  for  tests.  The  tests  of  these  dredges,  as  here- 
tofore explained,  were  considerably  delayed  on  account  of  the  unfavorable  season  of 
the  year  and  ft-om  trouble  with  the  large  fly  wheels  at  first  used  bv  the  contractor.  As 
a  result  of  their  failure  at  the  first  test  these  fly  wheels  were  replaced  by  new  ones  19 
inches  less  in  diameter,  which  have  not  only  proved  fully  equal  to  the  work  of  pro- 
ducing a  uniform  speed,  but  have  also  largely  done  away  with  the  strain  on  the  bear- 
ings dne  to  overhanging  fly  wheels. 

The  Zeta  diflcrs  from  the  Epsilon  in  the  use  of  a  mechanical  agitator  in  place  of  a 
water-Jet  agitator.  On  account  of  the  numerous  breakdowns  on  this  dredge,  which 
did  not  amount  to  enough  in  time  to  cause  a  rejection,  but  did  indicate  her  inferiority 
as  a  working  machine,  it  was  finally  determined  to  add  a  water-jet  agitator  to  this 
dredge  in  addition  to  the  mechanical  agitator,  and  the  necessary  machinery  for  the 
iustiulation  of  such  a  water-jet  agitator  has  been  ordered  from  the  Morris  Machine 
Works,  of  Baldwinsville,  N.  Y.  The  installation  of  this  additional  plant  is  expected 
to  be  completed  some  time  in  July. 

Pile  »i*ifcr*.— During  the  past  year  one  pile-sinker  hull  has  been  constructed,  and 
a  contract  has  been  made  with  the  Cincinnati  Marine  Railway  Company,  of  Cincin- 
nati, Ohio,  for  the  construction  of  four  more.  The  machinery  for  these  pile  sinkers 
is  on  hand,  having  been  transferred  to  this  office  by  the  officer  in  charge  of  the  first 
and  second  districts. 

Small  steam  tenders. — During  the  past  year  one  small  steam  tender,  for  dredge  sur- 
veys, the  Vulcan,  has  been  constructed  by  the  Iowa  Iron  Works,  Limitea.  On 
account  of  the  slow  progress  on  this  work,  due  largely  to  the  delays  of  the  plate 
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mill,  the  boat  was  frozen  in  at  Dabuqne,  Iowa,  before  completion.  At  the  opening 
of  navigation  near  the  end  of  March,  1898,  the  F'ulcan  was  brought  to  St.  Louis,  and 
on  her  trial  trip  averaged  over  10  miles  per  hour  up  and  down  stream.  Plans  and 
speciii  cations  for  three  other  small  steam  tenders  of  this  same  type  were  prepared 
and  issued,  and  the  contract  for  their  construction  has  been  awarded  to  M.  A. 
Sweeney  Company,  Jett'ersonville,  Ind.,  delivery  to  be  made  September  10,  1898.  At 
the  close  of  May,  1898,  the  hnll  materials  for  these  boats  had  not  yet  boen  delivered; 
some  work,  however,  had  been  done  on  the  engines. 

Large  steam  tenders, — During  the  past  year  the  designing  of  the  large  steam  ten- 
ders for  use  with  the  dredges  has  been  taken  in  hand,  and  the  proposals  for  these 
boats  have  Jnst  been  opened.  Great  delav  in  the  preparation  of  the  plans  and  spec- 
ifications was  experienced,  due  to  the  sudden  death  of  the  steamboat  draftsman  at 
work  on  .the  same  and  difficulty  in  securing  the  services  of  another  expert  compe- 
tent for  this  work. 

New  dredge. — ^rhe  designing  of  a  new  dredge,  the  seventh  of  the  fleet,  to  be  known 
as  the  Iota,  was  taken  up  during  the  past  year,  and  preliminary  plans  and  specifica- 
tions for  a  self-propelling  dredge  were  submitted  to  the  commission  for  its  approval. 
Unfortunately,  the  commission  did  not  meet  in  November  and  considerable  delay 
was  experienced.  These  preliminary  plans,  in  fact,  were  not  approved  until  the 
seventy-second  session,  early  in  February,  1898,  and  the  great  pressure  of  other 
work  in  this  office  has  prevented  the  completion  of  the  aetails  until  the  present 
time.  It  is  expected  that  the  specifications  will  be  ready  for  advertisement,  how- 
ever, early  in  June. 

Repairs  to  plant. — The  Minnetonka,  during  the  low- water  season  of  1897,  was  sunk 
by  a  snag  and  was  afterwards  raised  and  sent  to  St.  Louis  for  repairs.  She  was 
pulled  out  on  the  Carondelet  ways  and  the  necessary  repairs  efTected  by  hired  labor. 
At  the  close  of  the  year  she  is  again  at  St.  Louis  repairing  a  cracked  cylinder  and 
renewing  her  guards  and  roof.  It  has  also  been  found  that  entirely  new  boilers  and 
chimney  casing  are  required,  and  contracts  for  this  work  have  been  made  with  John 
Rohan  &  Son  Boiler  Works  Company,  of  St.  Louis,  Mo.  Some  changes  are  also 
being  made  in  the  electric-light  plant. 

During  the  past  year  the  supervision  of  the  construction  of  and  extensive  repairs 
to  all  plant  has  been  in  charge  of  Assistant  Engineer  Thomas  Middleton,  and  to 
his  report,  appended  (Appendix  1  D),  attention  is  invited  for  additional  details  rela- 
tive to  this  subject.  In  his  report  will  also  be  found  a  detailed  description  of  the 
six  dredges  and  of  the  tenders  and  pile  sinkers  built  for  use  of  the  Missisaippi 

River  Commission  in  dredging  operations  below  Cairo. 

f 

DIUEDGING  OPERATIONS  ON  THE  LOWER  MISSISSIPPI  BETWEEN  CAIRO,  ILL.,  AND  THE 
HEAD  OF  THE  PASSES,  LOUISIANA. 

These  operations  have  included  the  care  and  repair  of  plant  in  the  field,  the  test- 
ing of  new  dredges,  and  the  operation  of  plant  in  the  field  during  the  past  low- 
water  season. 

All  operations  have  been  under  the  supervision  of  Assistant  Engineer  C.  W.  Stur- 
tevant,  as  superintendent  of  dredges. 

Testing  new  dredges. — During  the  past  year  four  dredges,  the  Gamma^  Delta,  JEpsilon, 
and  Zetaj  have  been  tested  for  efficiency  and  capacity,  in  accordance  with  the  require- 
ments of  the  contracts  under  which  they  were  constructed.  In  all  cases  the  dredges 
were  given  first  an  efficiency  test,  covering  several  weeks,  and  then  tests  with  the 
measuring  barge  to  determine  their  capacity. 

The  tests  on  the  Gamma  were  commenced  on  June  16,  at  Arsenal  Island,  opposite 
St.  Louis.  Mo.  The  efficiency  tests  terminated  on  August  11,  capacity  tests  on 
August  17,  and  deflection  tests  on  August  19.  During  the  efficiency  tests  864f  hours 
were  spent  in  operating,  159  hours  in  repairs,  344^  hours  not  operatiuf^.  On  June 
19  the  starboard  crank-pin  brasses  became  hot  and  gripped  the  crank  pin  so  tightly 
that  it  was  torn  loose  in  the  crank  disk.  The  shan  with  runner  attached  was 
removed  for  repairs,  which  were  completed  on  June  25.  The  bearings,  however, 
still  continued  to  run  hot  when  speeded  above  100  revolutions ;  but  finally,  by  careful 
scraping  of  the  bearings  and  substituting  babbitted  crank-pin  bearings,  the  revolu- 
tions were  successfully  increased  to  150.  The  details  of  the  capacity  tests  are  shown 
in  plate  21^  attached. 

The  efficiency  tests  on  the  dredge  Delta  were  begun  on  July  9  and  continued  until 
July  28.  The  capacity  tests  did  not  begin  until  July  29  and  were  completed  on 
August  10.    The  time  spent  in  efficiency  tests  was  divided  as  follows : 

Hoars. 

Operating 453i^ 

Repairs 5t'^ 

Not  operating 66 
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The  details  of  the  capaoity  tests  are  siyen  in  plate  22  appended. 

The  dredges  EptiUm  and  Zeia  were  delivered  by  the  contractor  at  the  same  time 
and  were  tested  together.  The  tests  began  early  in  January  of  the  present  year  and 
dae  to  the  Tory  anfavorable  season,  were  frequently  interrupted  by  high  water 
and  drift.  Both  dredges  were  throughout  in  the  hands  of  crews  selected  by  the 
engineer  officer  in  charge,  but  an  important  difierence  of  opinion  arose  between 
the  engineer  officer  and  the  contraotor  as  to  the  speed  at  which  the  engines  should 
be  operated.  Apparently,  by  the  terms  of  the  specifications,  it  was  originally  con- 
templated that  these  engines  should  rftn  from  200  to  225  revolutions  per  minute,  and 
thoagh  some  modification  had  taken  place  in  their  details  during  actual  coustrnc- 
tion,  I  saw  nothing  involving  a  change  in  the  speed  requirements.  Finally,  by  my 
orders,  the  engines  on  both  dredges  were  speeded  up  to  200  revolutions  per  minute, 
though  the  contraotor  protested  that  180  revolutions  was  the  limit  of  safety,  and 
that  this  speed  was  all  tnat  should  be  expected  from  the  engines  as  modified.  He 
also  claimed  that  he  was  fully  prepared  to  guarantee  the  capacity  requirements  at  a 
lower  speed.  As  a  result  of  this  high  speed  test,  the  starboard  shaft  on  the  dredge 
Epiilim  cracked  after  running  about  five  minutes,  and  the  loosening  of  the  fly-wheels 
on  both  dredges  indicated  that,  with  their  present  arrangements,  at  200  revolutions 
the  safety  of  the  boats  was  likely  to  be  endangered.  Though  the  cards  by  this  time 
had  pretty  well  convinced  me  that  200  revolutions  was  not  an  economical  working 
load  for  these  eugines,  I  still  insisted  that  the  contractor  must  provide  lighter  fl  v- 
wheels  and  properly  secure  them  on  to  the  shaft  so  that  there  would  be  absolutely 
no  danger  of  their  eoming  off,  even  when  speeded  to  200  revolutions,  and  that  I 
eould  not  consider  them  safe  at  180  revolutions  when  showing  such  serious  weakness 
at  200.  In  order  to  secure  this  change  promptly  from  the  contractor,  I  formally 
rejected  the  boats  in  accordance  with  Uie  terms  of  the  contraot ;  but  afterwards,  by 
the  permission  of  the  Chief  of  Engineers,  United  States  Army,  this  rejection  was 
waived  on  acconnt  of  the  oontractor  having  energetically  gone  ahead  and  substituted 
fly-wheels  19  inches  less  in  diameter  than  those  previously  uned.  As  a  result  of 
this,  a  five-hours'  test  at  200  revolutions  on  each  dredge  developed  no  evidence  of 
any  weakness,  and  all  capacityand  subsequent  efficiency  tests  on  both  dredges  were 
ran  at  only  180  revolutions.  The  results  of  these  capacity  tests  proved  the  truth  of 
the  contractor's  claim  that  this  speed  was  sufficient  to  fill  the  capacity  requirements, 
and  also  that  this  speed  is  probably  the  highest  that  can  be  maintained  economically. 
However,  it  is  believed  that  a  speed  of  2Sd  revolutions  can  be  maintained  for  a  con- 
siderable length  of  time  without  doing  material  iivjnry  to  the  engines  and  with  a 
probable  increase  of  capacity  of  20  per  cent. 

During  the  tests  of  the  U.  S.  dredge  EpHlon  the  division  of  time  was  as  follows: 

Hoars. 

Expended  in  placing  plant 34f 

Dredging 456| 

Changing  cute 53| 

RepairB 46^ 

Making  up  tow  and  towing 18    - 

Capacity  tests 110 

Sundays,  holidays,  and  authorized  stoppages 118^ 

The  total  duration  of  the  efficiency  tests  was  thirty-five  days,  and  the  percentage 
of  lost  time  to  available  dredging  time,  considering  only  the  first  thirty  days,  was 
10.32. 

During  the  tests  of  the  U.  S.  dredge  Zeia  the  division  of  time  was  as  follows : 

Hoan. 

Expended  in  placing  plant 41| 

Dredging 24i>f 

Changing  cuts 16i 

Repairs 37 

Making  up  tow  and  towing 8^ 

Capacity  tests 106^ 

Sundays  and  holidays 260 

The  total  duration  of  the  efficiency  tests  was  thirty  days,  and  the  percentage  of 
lost  time  to  available  dredging  time,  14.82. 

The  work  of  each  day  and  the  details  of  the  capacity  tests  of  the  U.  S.  dredges 
EpHlon  and  Zeta  are  shown  in  plates  23  to  29  inclusive.  Both  dredges,  at  the  final 
inspection  after  tests,  were  found  in  good  condition,  with  the  exception  of  some 
minor  features,  and  were  accepted  ;•  bat  the  results  of  the  tests  showed  so  conclusively 
the  superiority  of  the  EpHlon^a  agitator  to  that  of  the  Zeta*8  that  it  was  finally  decided 
that  a  jet  a^ptator  should  be  installed  on  the  Zeta  in  addition  to  the  present  mechan- 
ical one.  Tnii  will  enable  this  dredge  to  make  use  of  either  or  of  both  methods  of 
agitating  the  sand,  and  in  case  of  the  injury  of  one  agitator  the  other  can  be  worked 
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independently.  The  installation  of  this  jet  pnmp  agitator  on  the  Zeia  is  now  in 
progress. 

Dredging  of  lew  water  channelt  during  1897, — ^The  project  under  which  last  season^s 
work  was  conducted  contemplated  the  distribution  of  the  four  available  dredofes 
between  Cairo,  111.,  and  Graves  Bavon  (250),  each  dredge  being,  so  far  as  practicable, 
assigned  to  a  particular  section  of  the  river.  The  original  assignment  was  as  fol- 
lows: Beta  from  the  month  of  the  Ohio  River  to  Phillips  Landing,  Mo.  (81  R.); 
Gamma  from  81  R.  to  Craigheads  Point  (170  R.) ;  Delta  from  170  R.  to  Graves  Bayou 
(250  li.);  Alpha  from  Graves  Bayou  southward.  As  expected,  during  subsequent 
operations  it  was  sometimes  found  necessary  to  take  dredges  outside  the  limits  of 
their  districts. 

Two  survey  parties,  one  on  the  steamer  Search  and  the  other  on  the  Vidalia,  divided 
the  portion  of  the  river  from  Cairo  to  Graves  Bayou  between  them.  Assistant 
Engineer  C.  W.  Sturtevant  was  given  the  steamer  Minneionka  as  an  inspection  boat 
for  the  purpose  of  supervising  all  operations,  and  all  locations  of  channels  for 
improvement  were  approved  by  him  before  any  dredging  operations  were  begun. 
Each  dredge  was  accompanied  by  a  tender,  pile  sinker,  and  the  necessary  fuel  and 
plunder  barges.  The  lietay  being  without  any  cabin,  alno  required  the  services  of  a 
quarter  boat  and  machine-shop  ooat.  No  tenders  having  yet  been  constructed  for 
tne  dredges  it  was  necessary  to  charter  them.  The  tenders  thus  obtained  were  not 
entirely  satisfactory,  as  comparatively  few  powerful  low- water  boats  are  in  the 
market. 

Before  going  into  a  detailed  history  of  the  field  dredging  operations  of  the  past 
year  and  discussion  of  the  results  of  this  work,  it  is  thought  proper  to  describe  the 
general  principles  which  have  governed  the  condnct  of  this  important  work. 

It  is  generally  admitted  that  all  river-improvement  works  for  the  regulation  of  a 
nontidal  stream,  whether  permanent  or  temporary,  should  be  so  arranged  as  to  inter- 
fere with  the  course  of  nature  as  little  as  possible,  and  that  every  eSbrt  should  be 
made  to  assist  the  working  out  of  the  natural  plan  and  prevent  the  introduction  of 
confiicting  conditions  which  may  impede  its  completion  or  disturb  its  future  main- 
tenance. In  consequence,  the  end  aimed  at  in  a  complete  system  of  permanent 
improvements  is,  first,  to  establish  and  maintain  a  natural  high-water  bed;  and, 
second,  to  provide  within  the  limits  of  this  bed  a  suitable  low-water  bed  into  which 
the  river  will  naturally  contract  each  year. 

Where  the  high- water  channel  has  not  been  permanently  fixed  it  is  useless  to  con- 
struct expensive  low- water  works,  which  may  soon  become  obsolete  and  even  danger- 
ous obstructions.  Our  only  recourse  in  such  case  is  by  means  of  dredging,  or  other 
temporary  works  of  cheap  construction,  to  open  a  suitable  low-water  season  at  as 
early  a  period  in  each  year  as  practicable.  It  this  is  successful,  navigation  for  the 
low-water  season  immediately  following  will  be  no  more  impeded  than  if  a  complete 
permanent  system  of  improvement  has  been  completed. 

If,  now,  we  assume  the  existing  bank  lines  when  the  falling  stage  begins,  as  per- 
manent for  a  single  season,  the  construction  of  the  proper  temporary  low-water 
channel  for  that  season  should  be  governed  by  essentially  the  same  principles  aa 
applied  to  the  establishment  of  a  suitable  low- water  bed  for  a  river  whose  high- 
water  bed  has  been  permanently  fixed.  Therefore,  the  principles  taught  by  experi- 
ence with  permanent  works  can,  within  certain  limits,  oe  made  applicable  to  thoee 
of  a  temporarv  nature.  Those  which  seem  to  be  most  applicable  to  our  temporary 
works  as  well  as  to  permanent  low-water  improvements,  are  well  stated  by  M. 
Girardin,  Ingenieur  en  Chef,  des  Pouts  et  Chaussees,  in  a  paper  on  *' Regulation  of 
rivers  at  low  water,"  read  before  the  Sixth  Inland  Navigation  Congress  at  The  Hague, 
in  1894.  He  groups  all  crossings  in  a  river  with  a  movable  bed  under  two  heads : 
First,  where  the  upper  and  lower  pools  point  toward  one  another,  and  the  thalwegs 
immediately  above  and  below  the  bar  separating  these  pools  are  coincident;  second, 
where  the  upper  and  lower  pools  overlap  one  another,  the  thalwegs  above  and 
below  the  intervening  crossing  being  approximately  parallel  but  not  at  all  coinci- 
dent. The  permanent  low- water  improvement  of  the  Rhone  is  being  conducted  by 
this  engineer  on  the  plan  of  converting  all  overlapping  pools  of  the  second  class  into 
pools  pointing  toward  one  another  of  the  first.  That  the  first  t\  pe  of  crossinrr 
would  be  the  one  most  easily  navigated  is  almost  self-evident,  and  M.  Girardin  pre- 
sents strong  facts  to  prove  that  the  depth  on  the  bars  obtained  by  this  plan  of 
improvement  is  the  gritatest  that  can  be  obtained  by  mere  regulation  works. 

The  applicability  of  the  above  to  our  temporary  improvonionts  is  made  more  evi- 
dent by  considering  the  cycle  of  changes  through  which  a  river  channel  passes  dur- 
ing the  faUing  stage.  At  the  beginning  the  future  low-water  pools  are  considerably 
separated  on  account  of  the  great  deposit  at  the  lower  end  of  the  u^per  pool  during 
the  previous  hi^h  water.  The  main  channel  across  the  bar  at  this  time  will  be  com- 
paratively straight  and  in  good  alignment  with  the  tlialwegs  above  and  below — 
first,  because  the  upper  and  lower  pools  are  farther  apart  and  the  change  from  one 
to  the  other  is  distributed  over  a  longer  distance ;  and,  second,  because  the  slope  of 
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the  river  Ib  more  uniform  and  irregnlarities  of  the  river  bed  are  too  deeply  sub- 
merged to  exert  a  material  influence. 

But,  as  the  fall  progresses,  the  lo-wer  end  of  the  upper  pool  rapidly  cuts  out,  and 
as  the  deposit  in  the  lower  pool  forms  much  more  slowly  than  this  cutting-out  process 
above,  the  upper  pool  seems  to  travel  downstream;  the  irregularities  of  the  river 
bed  also  beein  to  exert  an  important  Influence,  especially  on  the  direction  of  the 
main  chann^  across  the  intervening  bar. 

If,  as  the  river  falls,  the  shape  ot  its  bed  is  such  that  the  water  at  the  foot  of  the 
upper  pool  is  funneled  toward  the  head  of  the  lower  pool,  both  high  and  low  water 
channels  will  remain  approximately  coincident  throu^out,  and  we  have  a  perfectly 
natural  improvement. 

But  if  the  funneled  water  above  is  not  pointed  toward  the  head  of  the  upper  pool, 
but  toward  some  other  point  considerably  lower  down,  the  river  must  tend  to  cut  out 
anew  low- water  channel  entirely  outside  of  the  former  high- water  crossing,  and  con- 
tinued difiSculty  must  be  experienced  by  navigation  interests  during  the  changing 
period.  This  is  Ulustrated  roughly  in  flg.  1  below.  The  high  water  pools  ABC 
and  £  D  F  are  connected  by  a  direct  crossing  B  D  when  the  falling  stage  begins. 
The  limits  of  these  high- water  i>ool8  and  the  high-wnter  crossing  are  marked  by  a 
full  line.    As  the  river  falls  cutting  out  begins  along  the  side  A  B,  due  to  the  irreg- 


ularities of  the  bed,  and  we  have  the  upper  pool  in  the  position  A'  R'  C  connected 
to  the  lower  pool  £'  U'  F'  by  the  crooked  channel  B'  D'.  The  limits  of  the  upper 
and  lower  pools  at  low  water  and  the  connected  low-water  channels  are  marked  by 
broken  lines  in  the  figure.  The  upper  pool  is  now  directed  on  a  point,  £',  below  the 
head  of  the  lower  pool,  and  we  have  the  case  of  the  overlapping  pools.  In  time  a 
cnt-off  from  B'  to  W  will  be  made,  which  may  become  the  permanent  low-water 
channel  if  not  too  direct;  otherwise  caving  and  deposit  will  continue,  resulting 
possibly  in  another  cut-off  still  farther  down.  If  this  iippears  impossible  on  account 
of  the  character  of  the  bed,  the  line  B'  £^  would  undoubtedly  be  the  route  to  open 
a«  early  as  practicable  by  dredging,  and  thus  simply  hasten  and  assist  the  natural 
movement. 

In  the  above  example  the  simple  case  of  one  set  of  inlets  and  outlets  has  been  con- 
sidered, but  in  the  lower  Mississippi  the  situation  is  always  more  complicated. 
Nevertheless,  whenever  the  main  pools,  even  approximately,  point  toward  one 
another  when  first  examined  the  subsequent  change  in  location  of  the  main  low- water 
channel  is  never  sufficient  to  cause  material  difficulty  in  navigation.  A  typical  case 
is  not  available  for  illustration,  because  such  crossings,  being  always  found  in  good 
condition,  do  not  require  an  examination  or  survey.  Sometning  resembling,  how- 
ever, these  ideal  conditions  is  shown  on  plate  54,  in  the  vicinity  of  Cherokee  Cross- 
ing, surveyed  September  9-11,  1897.  The  pools  do  not  point  exactly  toward  one 
another,  but  the  future  permanent  low- water  crossing  B  C  is  already  so  far  advanced 
as  to  indicate  its  early  completion,  and  the  high  bars  out  of  water  below  show  clearly 
the  impossibility  of  its  future  deterioration.  At  the  time  of  this  survey  the  actual 
crossing  used  by  vessels  wns  the  very  crooked  one  from  B  to  A,  but  on  his  first  exami- 
nation, immediately  prior  to  this  survey,  the  superintendent  of  dredging  selected 
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the  route  ftom  B  to  C  and  found  already  available  more  water  through  this  channel 
than  through  the  upper  one.  It  continued  to  improve  and  remained  practically 
permanent  with  9  feet  or  over  throughout  the  season. 

Another  noticeable  feature  of  the  Mississippi  is  the  frequent  existence  of  dead 
pools  or  dead  ends  of  existing  pools.  These  are  similar  in  character  to  the  pieces  of 
old  river  cut  off  from  the  main  river  bed  at  high  water;  they  are  the  main  pools  of  a 
previous  season.  The  main  low- water  channel  of  a  subsequent  season  can  not,  how- 
ever, be  made  to  return  to  these  old  pools,  as  the  curvature  would  be  unsuited  to  the 
conditions  since  established.  The  water,  therefore,  in  these  old  pools  has  compara- 
tively little  current,  and  is  known  in  pilots'  language  as  **  duck  water.''  Pilots 
never  attempt  to  follow  these  dead  pools,  as  they  know  they  will  be  found  obstructed 
at  one  end  or  the  Jther.  Wherever  they  are  contiguous  to  the  main  pools,  however, 
they  are  liable  to  seriously  impair  the  main  low- water  crossing  by  drawing  oft*  the 
water  through  side  routes,  thus  interfering  with  the  progress  of  the  upper  pool  down- 
stream toward  its  natural  outlet.  In  the  plate  just  referred  to,  of  Cherokee  Bar, 
the  end  of  the  lower  pool  above  the  point  C  is  a  dead  arm  of  this  character ;  its 
upper  end,  however,  is  entirely  closed  by  a  large  saud  bar,  which  prevents  its  foriuing 
any  outlet  for  the  pool  above.  The  main  channel  in  1896  was  right  through  this 
sand  bar  into  the  present  dead  arm  of  the  lower  pool.  In  another  cose,  hereafter 
discussed  (Sam  Phillips  Crossing),  the  numerous  overlapping  dead  pools  continued 
throughout  the  season  to  seriously  impair  the  main  channel  without  materially 
improving  any  of  the  branch  ones. 

The  question  of  the  proper  location  of  the  probable  future  low-water  chanuel  is, 
therefore,  as  important  for  a  temporary  improvement  as  for  a  permanent  one  and 
calls  for  the  exercise  of  careful  study  and  good  judgment.  To  assist  in  the  determi- 
nation advantage  must  be  taken  of  all  information  bearing  on  the  matter  at  our 
command.  A  decision  ought  not  to  be  ma<le  from  the  studv  of  mere  surface  indica- 
tions, but  only  after  giving  careful  consideration  to  the  bed  indications  entirely  out 
of  si^ht.  There  is  no  way  bv  which  these  latter  indications  can  be  determined  and 
studied  except  by  a  map.  The  surface  indications  should  be  obtained  by  a  careful 
examination  of  the  ground  from  the  point  of  view  of  the  pilot. 

To  show  the  bed  indications  the  map  must  be  constructed  from  a  hydrograpliical 
survey,  with  the  limits  of  those  pools  which  have  more  than  the  required  depth 
oareftilly  contoured;  other  contours  of  less  depth  should  also  be  drawn  in,  as  it  is 
impossible  to  tell  in  advance  which  one  will  be  the  **  controlling  contour,''  which 
should  decide.  This  controlling  contour  will  always  be  the  one  that  shows  the  most 
pronounced  IndicationB,  provided  the  others  do  not  show  conflicting  iiidicationa. 
All  dry  bars,  low-water  caving.  Government  lights,  existing  direction  of  currents, 
and  present  steamboat  channels  should  be  shown  on  the  map.  With  a  bad  crossing 
there  will  usually  be  found  two  main  pools  with  their  shallower  contours  consid- 
erably overlapping.  These  shallower  contours  will  be  found  crossing,  or  nearlv 
crossing,  the  bar  at  one  or  more  points,  and  those  contours  with  the  greatest  depth 
running  across  the  bar  will  ordinarily  define  the  existing  steamboat  channel ;  the 
others  indicate  either  incipient  or  abandoned  channels.  As  the  upper  pool  travels 
downstream  all  the  time,  the  abandoned  channels  will  t^ways  be  the  upper  crossings 
and  the  incipient  channels  the  lower  ones.  Furthermore,  the  future  main  low- 
water  channel  should  be  the  lowest  of  any  which  have  any  chance  of  being  opened 
during  a  single  low -water  season. 

At  all  well-advanced  incipient  channels  where  the  contours  above  and  below  do 
not  join  they  will  approach  one  another  by  a  branch  reaching  out  from  the  upper 
pool,  with  a  corresponding  loop  or  **  tit,''  as  it  is  commonly  called,  pointing  toward 
it  from  below.  This  tit  is  formed  by  the  cutting  out  of  the  sand  from  the  bar  above 
and  its  deposition  in  the  pool  immediately  below,  or,  in  pilots'  language,  by  the 
"  tailing  down  "  of  the  bar  above.  The  sand  in  this  process  travels  over  tne  bottom 
in  a  succession  of  waves,  just  as  can  be  seen  on  a  small  scale  in  any  rivulet  with  a 
movable  bed. 

The  surface  indications  are  more  difficult  to  explain,  though  they  constitute  the 
entire  stock  in  trade  of  the  experienced  pilot.  The  main  reet  lines  are  well  defined 
by  the  rough  water  below  at  low  water,  but  the  continuous  smooth  water  above 
prevents  any  exact  knowledge  of  the  limits  of  the  upper  pool  or  of  the  direction  in 
which  it  is  tending  as  a  whole.  Where  good  channels  are  actually  in  existence  they 
will  be  indicated  ov  streaks  of  smooth  water  piercing  the  reef  lines.  At  various 
points  below  such  channels  whirlpools  or  scouring  boils  of  considerable  size  will  be 
noticed.  They  cover  usually  a  triangular  area  with  the  base  just  below  the  reef 
line  and  the  apex  some  distance  above.  The  boils  diminish  in  size  and  flnaUy  dis- 
appear in  passing  from  the  base  to  the  apex  of  a  triangular  area. 

These  scouring  boils  cover  the  tits  in  tne  lower  pool  already  referred  to,  and  indi- 
cate the  outlets  of  incipient  channels  well  advanced  in  formation.  They  are  often 
called  by  pilots  ''soft  places,"  and  it  is  a  common  practice  with  them  when  in  doubt 
to  '' butt ''^  the  reef  firom  below  at  these  places,  aiming  to  mount  the  reef  at  the  apex 
of  the  triangular  area. 
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These  boils  are  of  particnlar  importanoe  if  there  is  a  caying  sand  bar  in  si^ht  Just 
below,  as  it  shows  a  strong  dratt  of  water  throagb  the  new  ohannel.  For  the  same 
reason  a  floating  log  (sometimes  called  ''a  good  pilot")  is  oarefnlly  watched,  as,  if  it 
turns  into  the  new  channel  it  is  an  indication  that  the  abandonment  of  the  old 
has  already  begnn.  In  fact,  it  is  a  common  practice  of  pilots  going  downstream, 
when  lost,  as  at  ni^ht,  to  simply  stop  their  boats  and  float.  If  not  far  out  of  their 
conrse  when  beginning  this  maneuver  the  chances  of  successfully  dropping  through 
the  best  channel  are  regarded  as  good. 

All  of  these  surface  signs  are  best  seen  on  a  calm,  olear  morning,  with  the  sud  at 
the  back  and  not  far  above  the  horizon.  Frequently  the  reef  line  can  be  shown  up 
by  ''breaking  it  up,"  which  consists  in  ronning  a  steamboat  below  in  the  vicinity 
and  with  her  wheel  producing  breakers  on  the  crest  of  the  bar. 

Our  experience  indicates  that  a  mistake  is  practically  never  made  in  putting  the 
outlet  of  a  ohannel  selected  too  low  down.  On  the  other  hand,  the  nearer  the  upper 
end  comes  to  the  foot  of  the  upper  pool  the  better.  In  many  cases,  however,  the 
length  of  the  out  to  be  dredged  prevents  extendinj^  it  as  flftr  downstream  as  might 
be  desirable.  However,  if  any  mistake  in  this  particular  is  made  before  low  water 
is  reached  it  can  not  be  considered  entirely  as  lost  ground,  as.  thfi  effect,  at  any 
rate,  has  been  to  draw  the  pools  closer  together  and  make  the  formation  of  a  new 
channel  still  lower  down  a  matter  of  much  less  time. 

There  are  other  important  reasons,  howeverj  why  the  work  should  be  done  as  early 
during  the  falling  stage  as  possible.  At  the  higher  stages  there  will  usually  be  more 
than  one  route  available  for  existing  navigation,  but  at  the  lowest  stage  a  large  part 
of  the  channel  needing  improvement  will  be  the  only  one  having  any  considerable 
depth,  and  the  dredges  must  be  constantly  interfered  with  by  passing  boats,  thus 
entailing  extra  expense  and  great  loss  of  time.  The  diflScnlties  of  selection  are  of 
course  greatly  increased  at  the  higher  stages,  but  it  is  well  worth  while  to  run  the 
risk  of  making  mistakes  in  order  to  have  we  low- water  channels  ready  for  the  river 
when  they  are  needed,  and  thus  cause  the  least  possible  delay  to  existing  navigation. 
With  dredges,  of  conrse,  the  time  at  which  work  on  a  bar  can  begin  aepen&  upon 
the  depth  to  which  they  can  work  to  advantage. 

HISTORY  OF  PAST  SEASON'S  WORK. 

Dredge  Alpha, — This  dredge  did  not  get  into  the  field  until  the  12th  of  October  on 
account  of  the  breaking  out  of  yellow  fever  aboard  while  lying  at  East  Cairo,  Ky., 
and  the  quarantining  of  the  same  by  the  United  States  Marine  Hospital  Service. 
From  that  time  to  the  close  of  the  season  the  dredge  was  worked  at  four  different 
bars:  Medleys  (30),  Sam  PhiUips  (81),  Gold  Dust  (158),  and  Fleeces  (243).  On 
November  28  the  boat  was  moved  to  winter  quarters.  The  conditions  of  the  work, 
division  of  time  by  hours,  and  the  amount  of  expenditures  at  each  bar  are  given  on 
plates  89  and  90. 

Dredge  Beta,— This  dredge  was  moved  into  the  field  on  the  Ist  of  September  and 
its  operations  were  confined  entirely  to  the  vicinity  of  Point  Pleasant,  Mo.,  on  two 
bars,  known  as  Upper  Point  Pleasant  (79)  and  Sam  Phillips  (81).  This  section  ot* 
the  river  proved  the  worst  between  Cairo  and  Memphis  ana,  on  account  of  the 
excessive  draft  of  the  Beta^  our  success  was  not  what  should  have  been  expected. 
At  Upper  Point  Pleasant  she  failed  to  get  below  the  bar,  so  as  to  begin  work 
upstream,  until  a  channel  had  been  cut  through  by  the  Gamma;  and  at  Sam  Phillips 
(81)  the  same  difficulty  was  met  with,  which,  on  account  of  a  breakdown  of  the 
Gamma  at  the  same  time,  involved  the  loss  of  three  weeks'  time.  The  Beta  was  finally 
pulled  down  through  this  bar  headon.  This  operation  took  several  days,  with  the 
boat  aground  on  one  side  in  4  feet  of  water  most  of  the  time;  and  when  the  lower 
pool  was  finally  reached  all  of  the  joints  of  the  suction  pipes  had  been  so  looseoed 
up  that  some  two  days  more  were  required  to  tighten  them  up  ready  for  work.  This 
boat,  also,  while  at  work  at  dead  low  water,  formed  so  great  an  obstruction  in  the 
channel  as  to  really,  at  times,  improve  side  channels  by  obstructing  the  flow  of  the 
water  through  the  main  channel.  Toward  the  close  of  the  season  considerable  work 
was  done  in  stopping  the  side  channels,  which  proved  very  beneficial  to  the  mainte- 
nance of  the  depth  m  the  main  channel.  Plates  89  and  90  give  the  division  of  time 
and  the  expenditures  at  each  bar  for  the  dredge  Beta, 

Dredge  Oamma. — This  dredge  was  in  the  field  throughout  the  entire  season  and,  with 
the  exception  of  one  breakdown,  due  to  the  breaking  of  the  cast-iron  flanges  con- 
necting the  suction  pipes  to  the  bulkhead,  worked  almost  continnously.  At  various 
times  the  following  bars  were  worked  on  oy  the  Oamma:  Lazelles  (82.5),  Sam  Phil- 
lips (81),  Upper  Point  Pleasant  (79),  Hathaways  (104.2),  Rocky  Point  (160),  Batsells 
<91).  On  plates  89  and  90  will  be  found  the  division  of  time  by  hours  at  the  various 
bars,  and  the  expenditures  at  each  bar. 

Dredge  Delia, — This  dredge  worked  in  the  fleld  from  the  1st  of  September  until 
the  close  of  the  season.    Channels  were  dredged  at  Island  34,  upper  and  lower  reef 
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(179);  Island  40  (211),  FresidentB  Island  (235),  Osceola  Bar  (164),  Graves  Bayon 
(250).  No  breakdowns  of  any  g^reat  length  occurred  daring  the  season,  but  hardly 
a  day  passed  without  a  stoppage  being  caused  by  the  cntter  machinery;  seveial 
collisions  also  occarred  with  passing  boats.  The  number  of  hours  spent  in  actual 
dredging  was  less  by  considerable  tnan  that  spent  in  repairing.  On  plates  89  and 
90  will  be  found  the  division  of  time  by  hours  and  the  cost  of  the  work  at  each  bar. 
Our  experience  with  this  boat  indicates  very  clearly  that  before  another  season  the 
cutter  machinery  should  be  removed  and  a  jet  agitator  substituted.  The  cutter 
machinery  consists  of  a  series  of  arms  like  a  cultivator's,  which  revolve  about  a 
horizontal  axis.  The  consequence  is  that  anything  in  the  shape  of  drift  or  snags 
which  are  buried  in  the  sand  is  bound  to  be  picked  up  and  will  soon  catch  and  jam 
the  agitators.  If  a  mechanical  agitator  is  to  be  used  it  is  probable  that  a  form 
revolving  about  a  vertical  shaft — of  the  Bales'  pattern — ^is  preferable. 

On  plates  89  and  90  will  be  found  a  table  showing  the  condition  of  the  work  as 
performed  by  the  four  dredges  and  a  combined  table  showing  the  division  of  time 
by  hours. 

Considering  horsepower  and  capacity,  the  Gamma  has  proved,  so  far,  ahead  of  any 
of  the  rest  for  field  use,  principally  on  account  of  her  light  draft  and  jet  agitator. 

DISCUSSION  OF  RESULTS. 

Careful  surveys  were  made  of  the  bars  under  improvement  before  and  at  various 
times  after  dredging,  the  results  of  which  are  illustrated  on  plates  31  to  88.  The 
project  provides  for  a  depth  of  9  feet  at  lowest  water,  and  all  depths  greater  than 
this  are  shown  on  these  maps  with  parallel  ruling.  In  determining  what  should  be 
considered  low  water  in  advance  it  was  decided  to  use  a  mean  of  the  lowest  waters 
recorded  on  the  permanent  gauges  of  the  Mississippi  River  Commission  from  their 
establ  ishment  in  1871  up  to  1896.  The  low- water  gauges  at  the  bar  were  set  as  nearly 
as  practicable  to  read  the  same  as  the  nearest  main  gauge.  The  following  low- water 
datums  were  adopted:  Cairo,  4.01  feet:  Belmont,  3.59  feet;  New  Madrid,  2.19  feet; 
Cottonwood  Point.  0.4  foot ;  Fulton,  3.88  feet :  Memphis,  1.85  feet.  On  account  of  the 
smaller  rate  of  fall  on  the  shoals  than  in  tne  pools  these  low-water  datums  were 
generally  found  sufficiently  low,  though  there  were  some  cases  where  this  is  not  true, 
as  indicated  on  the  maps.  The  fluctuations  in  the  main  gauges  during  the  season 
are  shown  ou  plate  30. 

Medley 8  CroeHng  {SO  B,), — Before  dredgine  and  one  day  after  dredging  is  shown  on 
plates  31  and  32.  The  only  object  of  dreagin^  was  to  widen  and  straighten  the 
channel  by  cutting  off  a  projecting  point.  This  was  effectively  accomplished,  and 
the  channel  continued  to  improve  throughout  the  rest  of  the  season. 

Vicinity  of  Point  Plea$ant.—Tht  general  condition  of  affairs  at  the  opening  of  the 
season  is  illustrated  on  plate  33.  It  was  recognized  that  this  stretch  of  the  river 
was  likely  to  have  the  snoalest  crossings  of  any  part  between  Cairo  and  Memphis; 
the  shoal  crossings  also  being  so  close  together  it  was  necessary  to  take  into  con- 
sideration the  effect  of  the  opening  of  one  upon  anv  of  the  others  below.  Numerous 
side  channels  leading  into  dead  pools  are  indicated  on  the  map.  The  main  channels 
are  Upper  Point  Pleasant  Crossing,  Lower  Point  Pleasant  Crossing,  Sam  Phillips 
Crossing,  Darnells  Crossing,  between  D  and  M  on  the  map,  and  Lazelles  Crossing. 
Starting  from  the  upper  pool  A  B  it  is  possible  to  follow  down  the  right  bank 
throughout  to  t^e  lower  end.  A  large  portion  of  the  deejp  water  along  this  route, 
however,  is  absolutely  without  current,  and  was  rapidly  silting  up  at  its  upper  end. 
Considering  the  usual  curvature  followed  bv  low-water  channels  on  the  Mississippi 
River,  it  was  thought  that  the  crossing  at  Upper  Point  Pleasant,  Sam  Phillips,  and 
Lazelles  held  out  the  most  promising  indications  of  permanence.  Sam  Phillips 
Crossing  was  an  entirely  new  cut  made  through  a  dry  bar  hj  the  river  after  the  last 
flood  and,  at  the  time  of  the  first  inspection,  was  rapidlv  improving.  Subsequent 
experience  only  confirmed  this  selection,  and  proved  at  the  same  time  that  the  only 

?ractioable  method  of  permanently  maintaining  this  route  was  to  close  Lower  Point 
leasant  Crossing  on  the  one  side  and  Darnells  Crossing,  between  D  and  M,  on  the 
other.  Unfortunately,  this  last  was  not  accomplished  until  the  latter  end  of  the 
season. 

Plates  34  to  36  show  the  conditions  and  results  at  Upper  Point  Pleasant.  At  the 
time  of  the  first  examination  the  route  from  B  to  C  (plate  34)  was  the  steamboat 
channel.  It  will  be  noted  that  the  route  selected  enters  the  lower  pool  much 
farther  down  and  passes  over  a  projecting  tit  from  the  lower  pool.  The  results  one 
day  after  dredging  are  shown  on  plate  35.  The  dredging  of  this  bar  was  hardly 
extended  far  enough  upstream,  though  it  is  generallv  expected  that  the  dredged 
channels  will  improve  themselves  at  tne  upper  end  without  entirely  cutting  through 
the  bar.  However,  even  twenty-three  days  after  dredging,  a  good  channel  was 
found  with  an  actual  depth  at  the  time  of  the  survey  or  over  8  feet.  This  channel 
was  then  straightened  by  the  Gamma  and  its  depth  increased  to  over  9  feet  by  a  few 
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days'  dredging.    At  this  crossiDg  a  depth  of  8  feet  was  maiutained  practically 
tbroaghout  the  season. 

Plates  38  aud  39  illustrate  the  filling  in  Lower  Point  Pleasant.  The  effect  of 
thin  filling  on  the  channel  at  Sam  Phillips,  immediately  below,  was  very  benuticial. 

Plates  40  to  49  illustrate  the  condition  at  Sam  Phillips  Bar  at  various  stages  of 
the  work.  On  plate  40  the  proposed  filling  of  Darnells  Crossing  was,  as  before 
{(tatedy  not  completed  until  later  in  the  season. 

The  Hurvey  of  September  13  indicates  a  crooked  channel  with  less  than  6  feet 
reduced  depth.  This  condition  of  affairs,  as  before  stated,  prevented  the  Beta  from 
geUing  over,  and  work  was  begun  by  the  Gamma,  the  effect  of  which  is  shown  oa 
plate  41.  The  depth  was  increased  to  7  feet  or  more  up  to  the  point  E,  wbeii  a 
breakdown  occurred,  and  for  a  time  neither  dredge  could  be  utilized,  the  Beta  being 
i»till  above  the  bar.  The  efi'ect  after  the  Beta  had  heen  pulled  down  over  the  bar 
and  had  been  up  this  channel  is  shown  on  plate  42.  The  conditions  at  this  time 
were  very  favorable,  the  reduced  depth  being  7  feet  and  the  actual  depth  being  over 
^  feet.  The  channel,  however,  somewhat  deteriorated  at  the  upper  end,  due  to  the 
drawing  oS  of  the  water  at  Darnells  Point,  as  illustrated  in  the  next  plate,  survey 
of  OctoDor  24-25.  At  this  time  a*  shoal  had  developed  which  ha<l  less  than  6^  feet 
actual  depth.  The  filling  was  then  begun  by  the  Beta  in  Darnells  Channel  and  the 
lumps  at  the  upper  end  were  removed  by  the  Alpha.  The  conditions  are  then  shown 
on  plate  44.  From  this  it  appears  at  this  time  a  channel  of  over  8  feet  existed 
throughout,  except  at  the  lower  end  of  the  bar,  where  the  reduced  depth  was  5.8 
feet,  or  abont  6^  feet  actual  depth.  This  shoal,  however,  only  lasted  for  a  day  or 
two,  Ijeing  evidently  due  to  the  cutting  out  of  the  material  above.  It  wus  improved, 
however,  by  the  Gammas  as  shown  by  the  next  plate,  taken  some  two  weeks  later. 

Plate  46,  survey  of  November  14,  shows  the  condition  at  the  upper  end,  being 
nearly  9  feet  through  this  channel,  which  is  rapidly  improving  on  account  of  the 
filling  of  Darnells  Channel.  From  this  time  on  not  less  than  a  9-foot  actual  channel 
was  maintained. 

Considering  everything,  great  success  can  not  be  claimed  for  the  operations  at  Sam 
Phillips.  The  depth  undoubtedly  several  times  fell  down  to  very  little  over  6  feet. 
These  periods,  however,  were  short,  and  most  of  the  trouble  with  steamboats  was 
doe  t-o  the  frequent  changes  in  the  channel  with  which  pilots  were  unable  to  keep 
themselves  posted.  Furthermore,  the  strong  current  through  some  of  the  side  chan- 
nels prevented  close  steering  with  tows. 

Plates  50  to  52  show  Lazelles  Bar  before  dredging,  one  day  after  dredging,  and 
thirty-one  days  after  dredging.  This  channel  is  well  located  along  the  axis  of  the 
upper  pool  and,  after  opening  a  depth  of  nearly  8  feet,  was  maintained  throughout 
the  season.    No  difficulty  was  experienced  with  boats  at  this  point. 

Plates  55  to  57  show  Batsells  Bar  (91)  before  and  after  dredging.  This  shoal 
developed  very  quickly  and  was  removed  in  a  very  few  days.  Practically,  after 
dredging,  nothing  less  than  9  feet  was  found  during  the  season. 

Haihaways  Upper  Croanng  (102)  and  Lower  Crossing  (104).— The  location  of  these 
two  crossings  is  indicated  on  plate  58.  It  will  be  noticed  that  a  boat  following  one 
route  does  not  have  to  make  the  other  crossing.  Hathaways  Upper  Crossing,  how- 
ever, though  existing  every  year,  is  never  found  the  main  chnnnel  at  dead  low  water. 
The  examination,  near  the  end  of  September,  of  this  shoal  indicated  very  clearly 
that  nearly  all  of  the  water  in  the  river  was  going  the  lower  way,  though  a  narrower 
and  deeper  channel  could  be  found  above.  Plates  59  to  61  show  clearly  the  effect  of 
the  dreaging.  This  lower  crossing  was  not  at  any  time  as  serious  an  obstruction  as 
some  others,  but  the  beneficial  effect  of  dredging  is  very  apparent. 

Gold  Dust  Crossing  (158). — ^This  is  shown  before  and  after  dredging  on  plates  62  to 
SI,  the  effect  being  to  at  once  obtain  a  10  or  11  foot  channel. 

Hoekff  Point  (160), — This  was  a  very  close  place  along  the  right  bank,  and  which 
was  materially  obstructed  by  a  projecting  bar  on  the  left,  as  shown  on  plate  65. 
There  was  another  wider  channel,  which  time  did  not  permit  the  examination  of, 
on  the  other  side  of  the  river,  but  it  is  a  great  advantage  to  steamboat  interests  to 
have  the  channel  close  to  the  bank,  if  possible,  as  they  can  follow  it  so  much  bet- 
ter. It  was,  therefore,  decided  to  simply  improve  this  channel  by  cutting  off  a  pro- 
jecting bar,  and  the  effect  of  this  removal  is  shown  on  the  next  plate.  The  necessary 
depth  was  attained  and  maintained  without  difficulty. 

Plates  68  to  70  show  the  eft*ect  of  dredging  at  Osceola  Bar,  a  channel  of  tho  required 
depth  bein^c  opened  and  maintained  very  successfully. 

Plate  71  illustrates  the  general  conditions  in  the  vicinity  of  Island  34.  There  ure 
two  croeaings  which  were  worked  on  at  different  times,  one  known  as  the  upper  and 
the  other  as  the  lower,  as  indicated  on  the  plate.  On  plates  72  to  74  are  shown  the 
conditions  before  and  after  dredging  at  the  upper  crossing.  The  dredging  consisted 
merely  in  the  widening  of  an  existing  channel.  The  results  at  the  lower  crossing 
sre  illnstrated  in  plates  75  to  77,  and  here,  I  think,  the  success  of  the  dredging  is 
more  pronoanced  than  at  any  other  locality.    The  river  tended  to  improve  on  the 
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lower  Bide  of  the  dredging,  as  would  be  expected,  and  where  at  the  time  of  the  lint 
Borvey  only  ahoat  6^  feet  of  steamboat  water  was  available  not  less  than  8  or  9  feet 
was  maintained  after  dredging,  thronghoat  the  season. 

Plate  78  illustrates  the  chute  of  Island  No.  40,  which  was  one  of  the  most  serious 
problems  of  the  season.  The  wreck  of  the  City  of  Hickman  is  shown  near  the  center 
of  the  map.  This  boat  was  sunk  in  1896  and  drifted  down  into  the  center  of  the 
chute,  forming  two  bad  channels  on  its  upper  and  lower  side.  It  was  hardly  to  be 
expected  that  with  this  wreck  in  the  way  an  entirely  satisfactory  improvement  of 
the  channel  could  be  hoped  for.  The  probable  cause  of  the  shoal  itself  was  the  exist- 
ence of  the  wreck.  Considering  everything,  however,  it  was  deemed  best  to  attempt 
the  improvement  of  the  channel  on  the  upper  side  of  the  wreckt  which  would  be  an 
advantage  to  downstream  navigation — always  the  most  difficnlt  to  handle.  The 
results  of  the  dredging  as  shown  by  the  next  plate  are  very  favorable.  Plate  80, 
iif ty-three  days  after  dredging,  indicates,  however,  that  a  channel  was  broken  tiirough 
on  the  lower  side  as  well  as  the  upper. 

Plate  81  shows  the  conditions  at  Presidents  Island  before  dredging  on  October  4-8. 
There  was  really  at  this  time  important  work  needed  above  Memphis,  but  immediate 
relief  at  this  bar  was  so  pressing  that  I  directed  the  Delta  to  proceed  below  Mem- 
phiH  and  make  an  opening  as  rapidly  as  possible  without  waiting  to  carefally  inves- 
tigate the  question  of  proper  location.  This  first  survey  shows  nothing  of  the  state 
of  ati'airs  on  the  island  side  of  the  river,  and  it  is  probable  that  at  this  very  time  the 
upper  pool  had  extended  a  considerable  distance  down  toward  the  bottom  of  the 
map.  The  channel  selected,  however,  was  the  one  followed  by  the  light-draft  boats, 
its  depth  being  only  abont  6  feet.  On  the  next  plate  the  dredged  channel  is  clearly 
shown,  though  somewhat  narrow,  but  it  will  be  noticed  that  the  upi>eT  pool  on  the 
opposite  side  of  the  river  extends  well  downstream.  Plate  84  shows  not  only  the 
dredged  channel,  but  also  that  the  pool  on  the  opposite  side  of  the  river  has  bntken 
through  and  the  depth  in  this  new  channel  is  about  the  same  as  in  the  dredged  chan- 
nel. It  is  probable  that  at  this  point  the  other  channel  should  have  been  the  one 
selected  for  improvement,  and  that  a  mistake  was  made  in  the  original  examination 
in  not  covering  a  sufficient  amount  of  territory  with  the  survey.  The  omission  in 
this  particular  was  due  to  the  great  pressure  of  work  and  the  small  plant  available. 

Plates  85  and  86  show  the  couditioja  of  Fleeces  Crossing  before  and  after  dredging. 
This  was  not  a  serious  obstrnction;  the  efiect  of  the  dredging,  however,  was  to 
straighten  the  channel  and  thereby  benefit  navigation. 

Graves  Bayou,  as  usual,  was  one  of  the  worst  shoals  in  the  Mississippi  River. 
Unfortunately,  no  dredge  was  available  for  work  at  this  locality  until  comparatively 
late  in  the  season.  The  conditions  when  first  examined  were  about  as  shown  on 
plat«  87.  An  upper  channel  between  7  and  8  feet  (a  rather  crooked  one)  was  in  exist- 
ence. However,  boats  would  generally  run  over  lumps  of  not  over  6  feet  in  making 
the  crossing.  The  lower  one,  as  shown  by  the  map,  is  apparently  the  proper  one  for 
dredging.    Plate  88  shows  the  results  of  the  dredgiujo^. 

These  plates  show,  I  think,  very  clearly  the  beneficial  effects  of  last  season's  work. 
They  also,  however,  show  the  necessity  of  a  sufficient  plant  to  produce  these  effects 
in  a  very  short  time.  The  results  were  all  that  I  had  expected,  except  at  Point 
Pleasant,  and  there  our  nonsuccess  was  due  not  so  much  to  the  conditions  as  to  the 
great  draft  of  the  dredge  Beta  which  prevented  her  getting  over  the  bars  for  work. 
This  will  be  removed  for  next  season,  and  we  may  hope  for  quite  a  different  record. 

Besides  the  surveys  frequent  inspections  were  made  with  tne  steamer  Minnetonka, 
and  a  depth  of  more  than  7  feet  was  found  at  all  times  from  Cairo  to  Memphis 
throughout  the  low-wat«r  season,  except  from  September  20  to  November  10,  when 
only  6  feet  and  6i  feet  existed  at  Sam  Phillips,  abont  one-half  of  this  time  the  depth 
being  6^  feet.  On  November  12-14,  at  about  the  lowest  stage  of  the  seasoir,  Maj. 
Thomas  H.  Handbury  and  Henry  Flad,  members  of  the  committee  on  dredges,  made 
a  trip  from  Cairo  to  Graves  Bayou  on  the  steamer  Minneionkaf  and  found  8  feet  in 
the  channel. 

Additional  details  are  given  in  the  appended  reports  of  Asst.  Engineer  C.  W. 
Sturtevant,  whose  services  as  superintendent  of  dredging  during  the  past  season 
have  proved  extremely  valuable.    (Appendixes  1  E  and  IF.) 

COMMERCIAI.  STATISTICS. 

Commercial  statistics  pertaining  to  the  Lower  Mississippi  River  can  only  be 
obtained,  by  employing  special  agents  for  their  collection.  The  past  year  the  com- 
merce was  seriously  interfered  with  by  yellow  fever,  which  resulted  in  the  quaran- 
tining of  all  through  traffic.  The  Valley  Line  tows  were  also  impeded  by  the  shoal 
water  at  Sam  Phillips,  but  it  is  believed  that  their  delays  would  not  have  been  one- 
half  so  long  as  actually  occurred  if  there  had  been  no  difficulty  in  secaring  crews 
for  operating  in  the  yellow-fever  districts.  The  traffic  of  the  winter  season,  how- 
ever, has  been  very  large,  especially  in  the  grain-shipping  trade. 
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The  following  papers  accompany  this  report : 

Money  statement. 

Abstracts  of  all  proposals,  in  the  order  of  date  of  opening  bids. 

List  of  eontracts  in  force,  with  names  of  contractors,  dates  of  approval,  dates  of 
beginning  work,  and  dates  of  expiration. 

Statement  of  charts  issued  and  sold. 

List  of  civilian  engineers. 

Approximate  valne  of  plant. 

Appendix  1  A,  laws  affecting  the  Mississippi  River  Commission,  Jnly  1,  1897,  to 
Jnne  90, 1896,  inclasive. 

Appendix  1  B,  specifications  for  alterations  to  the  hydraalio  dredge  Beta,  and  for 
the  construction  of  4  pile  sinkers,  3  small  tenders,  and  5  large  tenders. 

Appendix  1  C,  report  of  Asst.  Engineer  J.  A.  Ockerson  on  office  work,  surveys,  and 
ooUection  of  physical  data. 

Appendix  1  D^  report  of  Asst.  Engineer  Thomas  Middleton  on  construction,  alter- 
ation, and  repairs  to  plant. 

Appendix  1  £,  report  of  Asst.  Engineer  C.  W.  Sturtevant  on  care  and  repair  of 
plant  in  the  field,  testing  of  new  plant,  and  dredgine  operations  on  the  Lower  Mis- 
sissippi River,  between  Cairo,  111.,  and  the  Head  of  the  Passes,  Louisiana. 

Appendix  1 F,  report  of  Asst.  Engineer  C.  W.  Sturtevant  on  tests  of  U.  S.  dredge 
Alvka. 

ttespeetfiilly  submitted. 

H.  E.  Waterman, 
Vapiain,  Corps  of  Engineers, 
Secretary  Mianesippi  Biver  Commission. 

Brig.  Gen.  Q.  L.  Qillbspib, 

CoUmei,  Corps  of  Engineers,  U.  8.  A., 

Fresident  Missiseippi  Biver  Commission,  New  York,  N,  T^ 


Money  statement. 

Jnlyl,  1897,  balance  unexpended *$436,186.40 

Amount  allotted  from  appropriation  by  act  of  June  4, 1897.  $869, 010. 00 
Amount  allotted  from  appropriation  by  act  of  July  19, 1897.         (t) 
Amount   transferred   from    allotment   for   '^  Dredges   and 

dred©ng,"  Fourth  district 9,467.82 

Amounts  received  firom  lefdndments  of  overpayments .44 

878,468.26 


1,314,654.66 

Jnne  30, 1896,  amount  expended  during  fiscal  year 593, 959. 96 

Amount  transferred  to  allotment  for  "  Ashbrook  Neck,"  Third 

district 8,944.44 

Amount  transferred  to  allotment  for  ''Dredges  and  dredg- 
ing,''Fourth  district 10,000.00 

612,904.40 

Jnlyl,  1898,  balance  unexpended 701,750.26 

Jnlyl,  1898,  outstanding  liabilities 180,453.74 

Jnly  1, 1898,  amount  covered  by  uncompleted  contracts 334, 296. 52 

514, 750. 26 

July  1, 1898,  balance  available 187,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 
1900 858,400.00 

*  The  balance^  $459,596.40,  shown  in  Annual  Report  for  1897  erroneously  included 
an  allotment  of  $23,410,  which  is  omitted  herefrom. 

tThis  amount,  $254,000,  having  been  authorized  by  act  of  June  3, 1896,  to  be  con- 
iraoted  for,  was  tkken  up  in  money  statement  with  Annual  Report  for  1897,  and  is 
included  in  the  amount  of  balance  unexpended,  July  1, 1897. 
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Abstract  of  proposaU  for  the  construction  of  one  pile  sinker ^  received  in  response  to  adver- 
tisement dated  June  £1, 1897,  and  opened  by  Capt,  H,  E.  Waterman,  Corps  of  Engineers, 
July  7, 1897. 


No. 

Name  and  addreBS  of  bidder. 

With 
womlen  hull 
and  leaders. 

Steel- 

fhtmed  hull 

and  wooden 

leaders. 

Steel  hnll 

and  wooden 

d«ok  and 

leaders. 

Extra  for 
meUllic 
leaders. 

1 

The  Cincinnati  Marine  Bailway  Co.,  Cincinnati, 
Ohio •. 

$1.4«5 

$2,780 

$3,676 

$85 

Bid  for  pile  sinker  with  wooden  hull  and  leaders  at  $1,465  a<-oepted. 

Abstract  of  proposals  for  making  alterations  to  hull  of  U,  S,  dredge  Beta,  received  in 
response  to  advertisement  dated  January  28, 1898,  and  opened  by  Capt,  H,  E,  Watei-man, 
Corps  of  Engineers,  February  12, 1898. 


No. 


Name  of  bidder,  and  of  parties  to  whom  circulars  were  addressed. 


Iowa  Iron  Works,  Limited,  Dnbnqne,  Iowa 

Jolin  O'Brien  Boiler  Works  Co.,  St.  Lonis,  Mo 

The  Springfield  Boiler  and  Manufaotaring  Co.,  Springflohl,  111 . 

American  Steel  Barge  Co.,  West  Superior,  Wis 

Cleveland  Sliip  Building  Co.,  Cleveland,  Ohio 

Craig  Ship  Building  Co.,  Toledo.  Ohio 

Globe  Iron  Works.  Cleveland,  Ohio 

Chicago  Ship  Building  Co.,  Chicago,  HI 

F.  W.  Wheeler  &  Co.,  West  Bay  City,  Mich 

Bell's  Steam  Engine  Works,  Buffalo,  K.  Y 

Rlter&Conley,  Pittsburg,  Pa 

James  Re«H  &.  Sons  Co.,  Pittsburg,  Pa 

Ed.  J.  Howard,  Jefferson  ville,  Ina 

Missouri  Valley  Bridge  and  Iron  Works,  Leavenworth,  Kans  . . 

Ful ton  Iron  Works,  St.  Louis,  Mo 

John  liohan  Sl  Sons  Boiler  Works  Co. ,  St.  Louis,  Mo 


Price  for 

job 
complete. 


$26,000 
64,000 


Remarkia. 


Accepted. 

No  bid. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Abstract  of  proposals  for  furnishing  coal,  received  in  response  to  advertisement  dated 
February  14^  1898,  and  opened  by  Capt,  H.  E,  Waterman,  Corps  of  Engineers,  March  16, 
1898. 

[Lot  1 :  160,000  boahels  coal  in  15  new  barges,  delivered  at  New  Madrid.  Mo.] 


No. 


Bidder. 


Price  of 
baree, 
each. 


Price 
of  coal 

per 
bnsheL 


Total 


Frederick  Hartweg,  Cinoinnati,  Ohio: 

Catsburah  mine 

Elizabet  n  mine 

Samuel  S.  Brown,  Pittsburg,  Pa..  Brown's  Yon^rhiogheny,  Nos.  1 

and  2  mines 

C.Jutte  &,  Co.,  Pittsburg,  Pa.,  Apollo  mine 


$1,050 
1,050  I 

J,a50  I 
1, 250 


ChnU. 
5.0 
5.0 

7.5 
5.5 


$25,190 
25,190 

27,750 
27,550 


[Lot  2:  100,000  bushels  coal  in  contractor's  barges,  delivered  at  New  Madrid,  Mo.] 


Frederick  Hartweg,  Cincinnati,  Ohio: 

Catsburgh  mine 

EliRabetb  mine 

Coalburgh,  Cedar  Grove,  Chesapeake,  Edge  water.  Splint,  or  Monarch 

mines 

Samuel  S.  Brown,  Pittsburg,  Pa.,  Brown's  Youichiogheny,  Nos.  1  and  2  mines.. 
S.  F.  Dana,  Cincinnati,  Ohio,  Campbells  Creek  or  Black  Diamond  mines,  includ- 
ing second-hand  barges  containing  the  coal 


6.0 
6.0 


6.0 
7.75 


7.25 


$18, 110 
13,110 

IB,  110 
14,725 

13,775 


[Lot 

,  3:  850,000  bushels  coal  in  contractor's  barges,  delivered  between  Cairo,  111.,  and  Helena,  Ark.,  stm 

needed.] 

1 

Frederick  Hartweg,  Cinoinnati,  Qhio: 

Catsburgh  or  Elisabeth  mines 

a  10. 4 
10.4 
10.6 

$36,400 
80,400 
36,760 

Coalburgh,  Cedar  Grove,  Chesapeake,  Edgowater,  Splint,  or  Monarch 
mines 

2 

Samuel  S.  Brown,  Pittsburg,  Pa.,  Monongahela,  Old  Eagle,  and  Black  Diamond' 
mines 



a  Accepted. 
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Ahstraei  of  proposals  for  fumMing  duplex  pump$,  received  in  reeponee  to  tidvertieement 
dated  February  g4, 1898,  and  opened  by  Capt,  H,  E,  Waterman,  Corpe  of  Engineers, 
March  96,  J898. 


No.     'Name  and  ftddreM  of  bidder. 


L.M.  Ramsey  Mannfactnring 
Co.,  St.  Iionit,  Mo.  (Blake  or 
Knowlespnmp) 

Laidlaw-DuDxi-Gordon  Co., 
CineimiaU,  Ohio , 

Deane  Steam  Pomp  Co.,  Hol- 

^oke,MaBa  b 

Tbe  Jno.  H.  Mc€k>wan  Co., 
Cincinnati,  Ohio 

H.  T.  DaridMm.  Brooklyn, 
K.T 

StiUwell-Bierce  St  Smith-Vaile 
Co.,  Dayton,  Ohio  0 

The  Manhattan  Sopply  Co., 
New  York,  K.  T.  (Worthing- 
Um pump) ................... 

Henry  R.  Worthington,  Brook- 
lyn,N.T 

Thompson  C.  Gill  &  Co.,  Phila- 
delphia, Pa.  (Worthington 
pump) 


Description  of  pnmp. 


ft! 

H 


Diameter  of  cylinder. 


H.P. 


In, 

10 

10 

8 

3 

9 

lOJ 
14 


LP. 


In, 


14 


18 


12 


12 


12 


L.P. 


In. 
20 
20 
24 
18 
24 


16 
188 
26 

12 

17 
20 

17 
20 

17 
20 


Wa. 
ter. 


In. 
16 
10 
16 
15 
16 
16 
16 

17 

16 

16 

16 
16 

16 
15 

16 
15 


In. 
15 
18 
15 
18 
18 
18 
18 

18 

38 

15 

16 
16 

15 
15 

15 
16 


In 


Lbs. 
^    28| 


Weight 


Lb». 

34,000 

37,000 

47,200 

53,300 

60,300 

54,0U0 

60,000 

43,000 


26i 
}    26j{ 


30,000 

50,000 
60,000 

50,000 
60,000 

50,000 
60,000 


Price  for 
2  pumps. 


$4,444 

4,672 

a  5, 468 

3,6U0 

5,2U0 

63,090 
4,490 

4,500 

7.200 

2,780 

4,609 
7,540 

4,619 
7,550 

4,920 
7,720 


* 8.  =  single;  C.=oompoiind;  T.=  triple  expansion. 

a  Accepted  for  2  Blake  triple-expansion  duplex  pnmps  at  $2,734  each. 
b  Contrary  to  speolflcations. 
cSngine  too  smalL 


Abetraei  of  propoeals  for  fkmiehing  boilers,  received  in  response  to  advertisement  dated 
March  17, 1898,  and  opened  by  Capt,  H,  E,  Waterman,  Corps  of  Engineers,  April  £, 


1898. 


Ko. 


Name  and  address  of  bidder. 


Price  of 

boilers 

complete. 


1  John  O'Brien  Boiler  Works  Co.,  St  Lonis,  Mo 

2  1  John  Bohan  &  Son  Boiler  Works  Co.,  St  Lonis,  Mo 

8    Joa.  F.  Wangler  Boiler  and  Sheet  Iron  Works  Co.,  St  Louis,  Mo 


a  $2, 740 
2, 785 
3,714 


a  Accepted. 

Abstract  of  proposals  for  furnishing  three  small  steam  tenders,  received  in  response  to 
advertisement  dated  Mareh  14, 1898,  and  opened  by  Capt.  H.  E.  Waterman,  Corps  of 
Engineers,  April  14, 1898. 


No. 


Name  and  address  of  bidder. 


M.  A.  Sweeney  Co.,  Jefferson villclnd 

Ed.  J.  Howard,  Jefferson  ville,  Ind 

Iowa  Iron  Works,  Limited,  Dubuque,  Iowa 

The  Cincinnati  Marine  Railway  Co.,  Cincinnati,  Ohio 

The  Springfield  Boiler  and  Manufacturing  Co.,  Springfield,  111 . 

Shook- Anderson  Manufacturing  Co.,  Pittsburg,  Fa 

Craig  Ship  Building  Co.,  Toledo,  Ohio 


For  1  ten 
der. 


For  2  ten- 
ders.each. 


$7,949 
8,455 
8,950 
9,047 
12,000 
13,622 
14,000 


$7,849 
8,455 
8,725 
9,000 
11,760 
13,300 
13,500 


For  3  ten- 
ders, each. 


I  $7, 749. 00 
8, 455. 00 
8,  650.  00 
8,  966. 67 
11,500.00 
12, 998.  35 
12,450.00 


a  Accepted  for  3  tenders. 
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Ah$traci  of  propoaaU  far  fumUhiMg  fowr  pile  ginkerSf  received  in  reeponee  to  advertiee- 
meni  dated  March  14, 1898,  amd  opened  by  CapU  H,  E,  Waterman,  Clorpe  of  JEnffineere, 
April  Id,  1898. 


No. 


Name  and  address  of  bidder. 


The  CMnolnnatl  Marine  BailiraT  Co.,  Cincinnati,  Ohio. 

cs.  Limited,  Dn  bn^ 
Ed.  J.  Howard,  JeffenonviUe,  Ind . 


Iowa  Iron  Works,  Limited,  Dnbaqne,  Iowa . 


Price. 


a$l,684 
1.795 
2.100 


A  Accepted. 

Ahetraoi  of  propoeaU  for  fumiehing  five  larae  steam  tenderSf  received  in  response  to  adver- 
Ueement  dated  April  S7, 1898,  and  opened  hy  Capt.  H,  E.  Waterman,  Corps  of  Engineers, 
May  27,1898. 


• 

One  tender  (No.  1. 
2, 3,  or  4). 

Two  tenders  (No.  1, 
2, 3,  or  4). 

2, 8,  or  4). 

No. 

Price. 

Time  for 
comple- 
tion. 

Price, 
each. 

Time  for 
comple- 
tion. 

Price, 
each. 

Time  for 

coraple- 

tiolL 

Iowa  Leon  Works,  Limited,  Da- 
hno ne, Iowa  ...•«>.....•••••••• 

$45,990 

49,975 
f  57, 867 

57,367 
158.017 

MonUiM. 
10 

6 

9 

$45,740 

49,586 
f    66,839 
I    56,375 
I    67,417 

51,320 
63,773 

61,434 

65,464 

67,450 
73,900 

Months, 
10 

;         1-7 

1  » 

10andl2 
9 

0  and  9 

10 

11 
10 

$46,490.00 

}  49, 250. 00 

(56,496.334 
{56,084.8d{ 
157,217.00 

Months, 
10 

Craie  Ship  Building  Co.,  Toledo. 

\           »-7 
U 

The  Springfield  fioller  and  Manu- 
facturing Co.,  Spilngfleld,  lU. . . 

Ed.   J.  Howard,  Jeffersonville, 
Ind 

Edward  Flad.  St  Louis,  Mo 

Marietto  Boiler  Works,  MarietU 
Ohio 

07,542 

7 

63.574.00 

10 

The  Cincinnati  Marine  Bailway 
Co.,  Cincinnati  Ohio 

Co.,PittobQrg,Pa 

65,464 

68,250 
73,900 

8 

10 
9 

Biter-Conley  Co.,  Pittsburg,  Pa . . 

73,900.00 

11 

No 

Name  and  addraas  of  bidder. 

Four  tenders  (No. 
1. 2. 3,  and  4). 

One  tender  (No.  5). 

Two  tenders  (No.  6 
and  one  of  Noe.  L 
2,3,and4). 

Price, 
each. 

Time  for 

comple- 

tion. 

Price. 

Time  for 
comple- 
tion. 

Price, 
each. 

Time  for 
comple- 
tion. 

Iowa  Iron  Works,  Limited,  Dn- 
buq,ue,  Iowa. 

$45,490 

}    49,100 

r    56,075 
65,674 
56,867 

MwiOit. 

10 

f          1-6 

2-7 

1-8 

12 

$46,900 

50,986 

58,715 
68,715 
59,0iM 

Months. 
10 

6 
8 

$46,195.00 
50,475.00 

57,79L0O 

10 

Craiff  Ship  Bnildlng  Co.,  Toledo, 

/          1-6 
\           1-7 

10 

TheSpringfleld  Boiler  andManu- 
faoturing  Co.,  Springfield.  HI. . 

Ed.  J.  Howard,  Jeffersonville, 
Ind 

Edward  Flad,  St.  Louis,  Mo 

Marietta  Boiler  Works,  Marl- 
etta,  Ohio 

63,472 

11 

68,813 

7 

64,775.60 

0 

The  dnoinnati  Marine  Bailway 
Co..  Cincinnati.  Ohio 

Shook*  Anderson  MannCacturing 
Co..  PlttJiburir.  Pa 

71,550 
74,400 

12 
9 

69,500.00 
74,150.00 

12 

Blter-Conley  Co.,  Pittsburg,  Pa. . 

73,900 

12 

10 
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Abwiraot  of  praposaU  far  furmUhing  five  large  §ieam  tenders,  received  in  reeponae  to  adver- 
tieement  dated  April  97, 1898,  «to.— Continaed. 


Nou 


Name  and  addreas  of  bidder. 


Three  tenders  (Noc  6 
and  two  of  Noa.  1, 
a.«.«nd4). 


Prloe, 


Time  for 

oomple* 

tion. 


Fonrtendera  (No.  6 
and  three  of  No*. 
1.2, 8,  and  4). 


Price. 


Time  for 
comple- 
tion. 


Five  tendera  (Noa. 
1,2. 8. 4.  and  5). 


Price, 


Time  for 
comple- 
tion. 


Iowa  Iron  Works,  Limited,  Da- 
baqae,Iowa 

Toledo, 

or     -  "     ' 


The  Sprinjcfleld  Boiler  and  Man- 
nlkotiiriDg  Co.,  Springfield,  Bl. 

£d.  J.  Howard,  jefferaonyille, 
Ind  . 


$4&,798.S8i 
}  4B,M5.00 

67,4M.88i 


Jfontib. 

10  $45,717.00 

\^  }49, 947.00 

12  67,061.00 


10  $15,072.00 

1-0  !i 


Bdward  Flad,  SLLooia,  Ho 

Marietta  Boiler  Works,  Marl- 

etta,Ohio 

The  Cineinnati  Marine  Bailway 

Co.,  Cincinnati,  Ohio 

Shook- Andenon  Mannfiustaring 

Co.,  Pittaboig,Pa 

Siter-Couley  0>.,  Plttaborg,  Pa. 


64,235.66} 


10 


2-7 
1-9 


13 


h 


63,970.75 


11 


74,066.661 


11     74,025.00 


12 


280.00 


66,403.00 


MtmOu. 

10 

f         1-6 

2-7 

I         2-9 

18 


63,8(19.80 


12 


74, 000. 00 


13 


No. 


Name  and  addreaa  of  bidder. 


Refrigera- 
ting plant 
for  each 
tender 
(each). 


Compound 

engines. 

Additional 

price,  each 

tender. 


Remarka. 


Iowa  Iron  Works,  Limited,  Dobnqne, 
Iowa. 

Craig  Shipboilding  Co.\  Toledo,  Ohio  . . . 
The  Springfield  Boiler  and  MannfMStor- 
lug  Co.,  Springfield.  HL 


Ed.J.Howard,JeflbrsonTi]]e,Ind 

Edward  Flad.  St  Looia.  Mo 

Marietta  Boiler  Worka,  Marietta,  Ohio. 

The  Cineinnati  Marine  Bwy.  Co.,  Cin- 
cinnati, Ohio. 

Shook- Anderson  Maanfhotiiring  Co., 
Fittoborg,  Pa. 


68,600 
8,200 


1,850 

2,250 

700 

8,296 


68.000 


6,500 

6,00U 


5,600 


Biter-Conley  Co.,  Fittoborg,  Pa. 


4,500 


6,000 
4,000 


Accepted  for  5  tenders  with 
high-pressure  engines,  at 
645,672  each. 

With  engine  No.  8;  with  en- 
gine »o.  2;  with  Hegewald 
Sl  Oq.  engines. 


Surface  eondenser  for  com- 
pound engine. 

Jet  coudeuser  for  compound 
engine. 


Abeiract  of  propoeaU  for  fumitihing  the  servieee  of  tawhoatSf  received  in  response  to  adver^ 
tieement  dated  May  €6, 1898,  and  opened  hy  Capt.  H,  E,  Waterman,  Corps  of  Engineers, 
June  B4, 1898. 


No. 


Name  of  bidder. 


Name  of  steamer. 


Rate  per  day. 


For  period 

of  thirty 

days  or 

more. 


For  period 

le«s  than 

thirty  days. 


B.B.Bradle7a Fred  Hartweg 


/John  Barrett.. 
\Cbarley  McDonald  . 


Oscar  F.Barxett 

Haae  &  Loomis  Ice  and  Tranaportation  Co { i^ar^vi 

W.J.  Wood  a 

Frederick  Hartweg  a 

TheMcXinlevCoiaCo.a 

Mississippi  lurer  and  Bonne  Terre  Transporta- 
tion Co. 
O.  A.  Dooda,  M.  H.  McDonald,  Frank  A.  Bailey . 

C.J«tt.ACo ttS:?''"™' 

Kate  L.  Honshell,  William  Bay,  L.  D.  Davis  ~  ~~ 

The  Miehael  Transportation  Co 


Wave 

Beaver  

H.F.Fri»bie..... 
TomReesNo.2. 
Eagle 


Hornet  No.  2. 


George  Wood 

Mary  M  Michael. 


$40.00 
25.00 
40.00 
40.00 
85.00 
45.00 
48.00 
48.75 
60.00 

85.00 
80.00 
80.00 
40.00 
27.00 


$50.00 
25.00 
40.00 
60.00 
50.00 
76.00 
58.00 
48.75 
60.00 

60.00 
80.00 
80.00 
(6) 
30.00 


•  Becommended  for  award. 


h  $30  per  day  for  sixty  days  or  more. 
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IMPROVING  MI81S88IFPI  BIYBB,   SECRKTABT'S  OFFICE. 

LUt  of  o&ntraeU  entered  into  hy  Capt.  R.  E,  Waterman^  Corps  of  Engineered  in  force 

June  SO,  1898. 


Contnust  for— 


Contractor. 


Date  of 
oontraot. 


Date  of 
approvaL 


Date  of 

beginning 

work. 


Date  of 

oxpiration  of 

contract. 


Alterations  to  hnll  of 

dredge  Beta,  a 

Coal... 

Boilers   for   steamer 

Mississippi. 
Poor  pile  smkers . . . . . 

Three  steam  tenders. . 


Iowa  Iron  Works, 
Limited. 

Frederick  Hartweg . 

John  O'Brien  Boiler 
Works  Co. 

The  Cincinnati  Ma- 
rine Railway  Co. 

K.  A.  Sweeney  Co . . . 


Feb.  14,1898 

Mar.  28, 1898 
Apr.  15, 1898 

Apr.  25, 1898 

do  ...... 


Apr.   1,1898 

Jane  10, 1898 
June  10, 1898 


.do. 
.do. 


Feb.  24,1898 

Joly    1,1898 
Apr.  25, 1898 

May    6,1808 

do 


May  14,1898 

June  80, 1899 
July  14,1898 

Joly  24,1898 

Sept.  10,1888 


a  Work  not  completed. 
Statement  of  mape  and  ekarte  issued  and  sold  from  July  1, 1897,  to  June  SO,  1898. 


Description. 


Free. 


Sold. 


TotaL 


Upper  alia  vial  Yslley  map 

Lower  alluvial  valley  map 

Inch  to  mile  map 

DetaU  chart,  1:20,000  scale 

Detail  chart,  1 :  10,000  scale  (harbor  of  New  Orleans) . 
District  map  of  Lower  Mississippi  Uiver 


1,780 

2,301 

600 

178 


2 

816 

865 

402 

20 

6 


4 

316 

2,595 

2,703 

620 

182 


Total 4.809      1,611 


6,430 


Proceeds  deposited  with  assistant  treasorer  of  the  United  States  at  St;  Lonis,  Mo.,  $171.82. 


lAst  of  etvilton  engineere  employed  on  works  of  the  Mississippi  Biver  Commission  in  eharge 
of  Capt,  H.  E,  Waterman,  Corps  of  Engineers,  secretary,  from  July  1, 1897,  to  June 
SO,  1898. 


Kame  and  residence. 

Time  em- 
ployed. 

monthT 

Where  employed. 

Work  on  which  employed. 

J.  A.  Ockerson,  St  Loois,  Mo. 
Thos.  Middleton,  St.  Lonis, 

JTof.Dvf. 
10    18 

12     0 

2    10 
12     0 

12     0 
12     0 

12     0 

12     0 

1  0 

7      0 
4     0 

2  0 

$250 
200 

200 
175 

176 
175 

175 

160 

150 

175 
200 
145 

Secretary's  oflSce 

In  charge  of  snrvejra, 
ganges,  andobeervationa. 

In  charge  of  designing 
and  construction  of 
plant 

Reports  and  physioal  data. 

Surveys. 

Compnting  division. 
Mapping  division. 

Reports  and  eoUmatee. 

Surveys. 

In  charge  of  dredging  op- 
erations. 
Do 

Mo. 
Jas.  A.  Seddon,  St.  Lonis,  Mo. 

do 

A.  T.  Morrow,  Bookford,  111. . 

Xlivaa  Tolly,  St  Lonis,  Mo.. . 
C.   W.   GlMk,    Webster 

In  field    and    secre- 
tary's office. 

Secretary's  office 

do 

Groves,  Mo. 

B.  H.  Twining,  Xew  York, 
N.T. 

W.  O.  Comber,  Benton,  Mo .. . 

C.  W.  Startovant  Appleton, 

President's  office 

In  field    and    secre- 
tary's office. 
Ihfidd 

Ci^,Mo.        '^     PP      "^ 

do 

Do 

do 

Do 

Geo.  H.  French,  Bev ton,  Mo. 

In    field    and    secre- 
tary's office. 

Surveys. 

APPENDIX  X  X — ^REPORT  OP  HI8STSSIPPI  filVEB  COMHI88IOK.      3179 

Approximate  value  of  plant  belonging  to  the  United  State*  need  on  worke  under  ike 
MissUeippi  Biver  Commiseion,  in  charge  of  Capt.  H,  E,  WatertMiny  Corpe  of  Engineer9f 
seereiarg. 


Class  of  property. 


Dredire  Alpha 

Dredge  l^ta 

Dredge  Gamm* 

Dredge  Delta 

Dredge  Epiiiloii 

Dredge  Zeta 

Steamboat  Mijiaissippi 
Steamboat  liinnetonlui 

Steamboat  Patrol 

Steamboat  Search 


Present 
approxi- 


valae. 


$54,000 

176.000 

80,000 

100,000 

105,000 

105,000 

50,000 

12,000 

10,000 

7,000 


Class  cf  property. 


Steamboat  Vidalia 

Barges 

Pile  sinkers 

Sorrey  and  q«arte>r  boats. 

Flatboats  and  skiffs 

DiTing  outfit 


Sonre^ing  instrnments,  photo<;ra))hic 
ontflt,  olloe  fomltnre,  books,  etc  . . . 


Present 
approxi- 
mate 
value. 


Total 732,000 


$2,000 

12.000 

7,500 

3,000 

1,200 

300 

7,000 


APPENDIXES    ACCOMPANTING  THS    REPORT  OF    CAPT.    H.    B.   WATERMAN,    CORPS    OF 
ENOINEEKS,  8BCRETART  MISSISSIPPI  RIVER  COMBflSSION. 

A.  Laws  affecting  the  Mississippi  Rtver  Commission,  Jnly  1, 1897,  to  June  30, 1898, 
inclusive. 

B.  Specifications  for  alterations  to  the  hydraulic  dredge  Beta  and  for  the  constmc- 
tion  of  4  pile  sinkers,  3  small  tenders,  and  5  large  tenders. 

C.  Beport  of  Assistant  Engineer  J.  A.  Ookerson  on  office  work,  snryeys,  and  collec- 
tion of  physical  data. 

D.  Bei>ort  of  Assistant  Engineer  Thomas  Middleton  on  construction,  alteration, 
and  repairs  to  plant. 

E.  Keport  of  Assistant  Engineer  C.  W.  Stnrtevant  on  care  and  repair  of  plant  in 
the  field,  testing  of  new  plant,  and  dredging  operations  on  the  Lower  Mississippi 
River  hetween  Cairo,  111.,  and  the  Head  of  the  Passes,  Louisiana. 

F.  Beport  of  Assistant  Engineer  C.  W.  Sturtevant  on  tests  of  U.  S.  dredge  Alpha. 


LIST  OF  PLATES  ACCOMPANYING  THE  ANNUAL  REPORT  OF  CAPT.  H.  E.  WATERMAN, 
CORPS  OF  ENGINEERS,  SECRETARY  MISSISSIPPI  RIVER  COMMISSION^  FOR  FISCAL 
YEAR  ENDING  JUNE  30,  1898. 

Plate  1.— Mississippi  River  from  Scot  Bluff  to  Donaldson ville.  La.,  showing  changes 

in  mean  river  bed  at  low  water. 
Plate  2. — Comparison  of  mean  cross-section  elements,  Scot  Blaff  to  Donaldson- 

ville.  La. 
Plate  3. — ^Profiles  at  high  and  low  water,  Cairo,  111.,  to  Fort  Jackson,  La. 
Plate  4. — ^Table  showing  principal  features  of  hydbranlio  dredges  under  secretary 

Miflsissippi  River  Commission. 
Plate  5. — tJ.  S.  dredge  Alpha.    Elevation  and  plan. 
Plate  6. — U.  S.  dredge  Beta,    Elevation  and  main  deck  plan. 
Plate  7.— U.S.  dredge  Beta,    Cabin  plan. 
Plate  8.— U.  S.  dredge  Beta,    Suction  heads  and  jet  agitator. 
Plate  9.  — U.  S.  dredge  Oamma.    Elevation  and  plan. 
Plate  10.— U.  S.  dredge  Delta,    Elevation  and  plan. 
Plate  11.— U.  S.  dredges  Epeilon  and  Zeta,    Elevation  and  plan. 
Plate  12.— U.  S.  large  tender  for  dredges.  ^Lines. 
Plate  13. — U.  S.  large  tender  for  dredges.    Longitudinal  section. 


Cross  sections. 
Main  deck  plan. 
Boiler  deck  plan. 
Lines. 

Longitudinal  section. 
Main  deck  plan. 
Cross  sections. 


Plate  14.— U.  S.  large  tender  for  dredges. 

Plate  15.— U.  8.  large  tender  for  dredges. 

Plate  16. — U.  S.  large  tender  for  dredges. 

Plate  17. — U.  S.  small  tender  for  dredges. 

Plate  18.— U.  S.  small  tender  for  dredges. 

Plate  19.— U.  S.  small  tender  for  dredges. 

Plate  20.— U.  S.  small  tender  for  dredges. 

Plate  21.— U.  S.  dredge  Qamma,    Record  of  capacity  tests. 

Plate  22.— U.  S.  dredge  Delta.    Record  of  capacity  tests. 

Plate  23.— U.  S.  dredge  Zeta.    Record  of  main  engines  during  tests  in  January  and 

February,  1898. 
Plate  24.- U.  S.  dredges  Epeilon  and  Zeta.    Indicator  cards  of  main  engines  during 

efficiency  tests. 
Plate  25.— U.  S.  dredge  Epeilon.    Record  of  capacity  tests. 
PukTB  26.— U.  8.  dredge  J^si^on.    Indicator  cards  taken  during  capacity  testa. 
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Plate  27.— U.  S.  ilredge  Zeta.    Record  ot  capacity  tests. 

Plate  28. — U.  8.  dred^^e  Zeta,    Indicator  canls  taken  daring  capacity  tests. 

Plate  29.— U.  8.  dredges  EpHlon  and  Zeta,    Division  of  time  of  efQciency  tes 

Plate  30.— Hydrograpb  showing  stage  of  river  daring  the  low- water  season  of  1897. 

Plate  31.— Medleys  Crossing,  October  11, 1897. 

Plate  32.— Medleys  Crossing,  October  23,  1897. 

Plate  33.— Vicinity  of  Point  Pleasant,  Mo.,  Angost  28,  1897. 

Plate  34.— Upper  Point  Pleasant  Bar,  September  3, 1897. 

Plate  35.— U])per  Point  Pleasant  Bar,  September  15, 1897. 

Plate  36.— Upper  Point  Pleasant  Bar,  October  7. 1897. 

Plate  37.— Upper  Point  Pleasant  Bar,  October  22,  1897. 

Plate  38.— Lower  Point  Pleasant  Bar,  October  27, 1897. 

Plate  39.— Lower  Point  Pleasant  Bar,  November  18,  1897. 

Plate  40.— Sam  Phillips  Crossing,  September  13, 1897. 

Plate  41.— Sam  Phillips  Crossing,  September  30,  1897. 

Plate  42.— Sam  Phillips  Crossing,  October  14,  1897. 

Plate  43.— Sam  Phillips  Crossing,  October  25,  1897. 

Plate  44.— Sam  Phillips  Crossing,  October  29, 1897. 

Plate  45.— Sam  Phillips  Crossing,  November  12,  1897. 

Plate  46.— Sam  Phillips  Crossing,  November  14, 1897. 

Plate  47.— Sam  Phillips  Crossing,  November  17, 1897. 

Plate  48.— Sam  Phillips  Crossing,  November  22,  1897. 

Plate  49.— Sam  Phillips  Crossing,  December  1, 1897. 

Plate  50.— Lazelles  Bar,  September  4, 1897. 

Plate  51.— Lazelles  Bar,  September  16,  1897. 

Plate  52.— Lazelles  Bar,  October  16, 1897. 

Plate  53.— Lazelles  Bar,  November  30, 1897. 

Plate  54.— Vicinity  of  Cherokee  Crossing,  September  11, 1897. 

Plate  55.— Batsells  Bar,  November  6,  1897. 

Plate  56.— Batsells  Bar,  November  10,  1897. 

Plate  57.— Batsells  Bar,  December  19, 1897. 

Plate  58.— Hathaways  Upper  and  Lower  Crossings,  September  27,  1897. 

Plate  59.— Hathaways  Lower  Crossing,  October  19,  1897. 

Plate  60.— Hathaways  Lower  Crossing,  October  31, 1897. 

Plate  61.— Hathaways  Lower  Crossing,  November  29,  1897. 

Plate  62.— Gold  Dnst  Crossing,  November  1,  1897. 

Plate  63.— Gold  Dust  Crossing,  November  12,  1897. 

Plate  64.— Gold  Dnst  Crossing,  November  27, 1897. 

Plate  65.— Rocky  Point,  October  27,  1897. 

Plate  66.— Rocky  Point,  November  12,  1897. 

Plate  67.— Rocky  Point,  November  27,  1897. 

Plate  68.— Osceola  Bar,  October  21,  1897. 

Plate  69.— Osceola  Bar,  November  12,  1897. 

Plate  70.— Osceola  Bar,  November  26, 1897. 

Plate  71.— Vicinity  of  Island  No.  34,  October  1, 1897. 

Plate  72.— Island  No.  34,  upper  bar,  October  20, 1897. 

Plate  73.— Island  No.  34,  upper  bar,  October  29, 1897. 

Plate  74.— Island  No.  34,  upper  bar,  November  24,  1897. 

Plate  75.— Island  No.  34,  lower  bar,  September  9,  1897. 

Plate  76.— Island  No.  34,  lower  bar,  September  18,  1897. 

Plate  77.— Island  No.  34,  lower  bar,  November  24, 1897. 

Plate  78.— Chute  of  Island  No.  40,  September  16, 1897. 

Plate  79.— Chute  of  Island  No.  40,  October  4, 1897. 

Plate  80.— Chute  of  Island  No.  40,  November  22. 1897. 

Plate  81. — Presidents  Island  Crossing,  October  8,  1897. 

Plate  82.— Presidents  Island  Crossing,  October  21,  1897. 

Plate  83.— Presidents  Island  Crossing,  November  8,  1897. 

Plate  84.— Presidents  Island  Crossing,  December  17, 1897. 

Plate  85. — Fleeces  Crossing,  November  9,  1897. 

Plate  86.— Fleeces  Crossing,  November  17,  1897. 

Plate  87.— Graves  Bayou  Bar,  November  6,  1897. 

Plate  88.— Graves  Bayou  Bar,  November  18.  1897. 

Plate  89.— Summary  of  dredging  operations,  Mississippi  River,  between  Cairo.  IlL 

and  Graves  Bayou  Bar  during  the  low-water  season  of  1897.  * 

Plate  90.— Abstract  of  expenditures  during  the  low- water  season  of  1897. 
PIJITE9L— Abstract  of  expenditures,  United  States  dredging  fleet,  June  1,  1897,  to 

.A.prii  fMf  l.o9o. 
Plate  92.— U.  S.  dredge  Alpha,    Record  of  capacity  tests. 
Plate  93.— U.  S.  dredge  Alpha,    Indicator  cards  of  main  engines  daring  oapaoity 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.      3181 

Appendix  1  A. 

Laws  Affscting  thx  Mississippi  Rivsb  Commission,  July  1,  1897,  to  Juns  30, 

1888. 

[Copies  of  previoiu  lawii  will  be  found  in  fhe  Annual  Kaporto  of  the  Miaeluippi  Birer  Commieeion  for 

ISM,  18W,  and  1807.] 

AK  ACT  Hsldng  appropriations  to  supply  defleienoies  in  th«  appropriations  for  the  fiscal  year  ending 
June  thirtieth,  eignteen  hundred  and  ninety-seven,  and  for  prior  years,  and  for  other  purposes. 

Beit  emaded  by  the  Senate  and  ffou$e  of  Bepreaentatives  of  the  United  Siateg  of  AmerioQ 
in  Congress  assembled,  That  the  foUowiog  sams  be,  and  the  same  are  hereby,  appro- 
priated, oat  of  any  money  in  the  Treasary  not  otherwise  appropriated,  to  supply 
deficiencies  in  the  appropriations  for  the  fiscal  year  eight-een  hundred  and  ninety* 
seven,  and  for  prior  years,  and  for  other  objects  hereinafter  stated,  namely : 
•  •••••• 

WAR  DEPARTMENT. 


mVXRS  AND  HARBORS. 

Improvino  Mississippi  Rivkr:  For  continuing  impioyement  of  Mississippi  Rivet 
from  Head  of  the  Passes  to  the  month  of  the  Ohio  River,  six  hundred  and  twenty- 
live  thousand  dollars. 


Approved  July  19, 1897. 


Appendix  1  B. 

Spkcifications  for  Alterations  to  thb  Hydraulic  Dredqb  Brta,  and  for 
THX  Construction  of  4  Pile  Sinkers,  3  Small  Tenders,  and  5  Larob 
Tenders. 

SPBOIPIOATIONS    FOR    ALTERATIONS    TO    HULL    OF    UNITED    STATES 

DREDGB  BETA. 

1.  General. — ^The  work  contemplated  under  these  specifications  is  the  making  of 
certain  alterations  and  additions  to  the  hull  of  the  U.  8.  dredge  Beta,  for  the  purpose 
of  reducing  the  present  draft  to  forty-eight  (4^)  inches.  It  is  intended,  therefore, 
to  add  nine  (9)  feet  in  width  to  each  side  of  the  boat,  to  extend  wing  pieces  forward 
from  the  present  bow,  connecting  the  same  by  a  girder;  and  to  extend  and  alter  the 

stem,  all  as  shown  in  general  and  in  detail  on  Drawings  -~\q^a~j  sheets  9, 12, 13,  and 

14,  and  as  hereinafter  specified. 

2.  Material, — The  material  used  for  this  work  shall  be  mild  steel,  having  an  ulti- 
mate tensile  strength  of  from  52,000  to  62^000  lbs.  per  square  inch,  an  elastic 
limit  of  not  less  than  one-half  the  ultimate  strength,  with  a  minimum  elongation  of 
twenty-five  (25)  per  cent  in  an  original  length  of  eight  inches.  It  mast  be  able  to 
stand  being  bent  cold  to  180°  flat  upon  itself  without  showing  any  signs  of  fracture 
upon  the  outside  of  the  bent  portion.  Finished  bars  must  be  free  from  injurious 
seams,  flaws,  or  cracks,  and  have  a  workmanlike  finish.  All  rivets  to  be  Burden's 
best,  or  others  of  equal  quality,  and  shall  be  tested  cold  by  driving  the  shank  into 
the  head  without  showing  any  signs  of  fracture.  All  tests  and  inspection  will  be 
made  at  the  place  of  manufacture  before  shipment,  by  inspectors  appointed  by  the 
engineer  ofiicer  in  charge,  and  one  test  piece  for  tensile  strength  and  one  for  bend- 
ing shall  be  taken  from  tne  steel  of  each  heat.  A  variation  in  the  weights  of  mate- 
rial of  2^  per  cent  above  or  below  that  specified  will  be  allowed.  The  contractor 
must  provide  facilities  for  the  making  of  all  these  tests  at  his  own  expense. 

3.  Side  extensions,— The  side  extensions  will  be  nine  feet  wide  on  each  side  of  pres- 
ent hull  and  will  run  all  fore  and  aft,  working  into  the  bow  wings  and  the  new  stern 
at  the  ends.    They  will  be  built  with  a  dead  rise  of  one  inch,  and  will  be  divided 

\f    R   O 
into  water-tight  oompartments,  all  as  shown  on  sheets  12, 13,  and  14,   ~i o34~^'  ^ 

stringer  of  4"  X  3"  X  8.5  lb.  angle  bars  will  extend  aleng  each  side  of  hull  flush 
with  present  knuekle,  and  will  oe  riveted  through  plate  and  knuckle  with  f-inch 
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rivets ;  the  present  rivets  to  be  drilled  out  and  holes  enlarged  for  this  purpose.  As  the 
sides  of  present  hall  are  constructed  without  side  butt  straps  the  stringers  will  have 
to  be  Jogged  over  them,  and  consequently  can  not  be  worked  until  accurate  templets 
are  taken  from  the  dredge.    Floor  beams  are  to  be  5"  X  11.6  lb.  Z  bars,  spaced  24 

M.  R.  C. 
inches  apart,  and  in  the  position  shown  on  sheet  No.  14,  — j^q^^ — ,  with  relation  ti. 

framing  of  present  hull,  and  will  be  jogged  to  fit  over  stringers  and  secured  to  sides 
of  hull  by  gusset  plates  i  inch  thick  and  by  2i"  x  2^"  x  5  lb.  angles.  The  frames 
will  be  of  4"  X  3"  x  8i  lb.  angle  bars,  spaced  2i"  apart  to  coincide  with  floor  beams, 
to  which  they  will  be  attached  by  gusset  plates  i"  thick.  The  deck  beams  will  be 
4"  X  S"  X  8.5  lb.  angle  bars,  and  will  be  attached  to  frames  by  gusset  plates,  and  to 
hull  by  guHset  plates  and  angles. 

4.  Knuckles  and  gunwales, — Both  knuckles  and  gunwales  will  be  3''  X  S"  X  8.3  lb. 
angle  bars  joined  together  by  angle  splice  pieces  not  less  than  2A"  long  and  ^'^  thick. 
The  gunwale  angle  will  be  placed  on  the  outside  of  plating,  except  on  the  inboard 
side  and  ends  of  bow  wings,  where  it  will  be  placed  on  the  inside  of  plating. 

5.  Bulkheads, — There  will  be  six  (6)  water-tight  bulkheads  in  each  side  extension 
at  a  distance  of  thirty  (30)  feet  apart,  and  one  (1)  collision  bulkhead  in  each  bow 
wing.  These  will  be  made  of  i"  plate  attached  to  bottom  plates  by  3"  X  3"  X  8.3  lb. 
angle  bars,  jogged  over  knuckle  and  stringer  bars,  and  will  be  strengthened  by 
channel  and  angle  ban  as  shown  on  sheet  No.  13.  The  bulkhead  plates  will  have 
butt  joints  at  center,  with  doable  strap  single  riveted,  the  channel  bar  stiffener 
forming  the  strap  on  one  side. 

6.  Bracing, — The  extension  sides  will  be  strengthened  by  stanchions  and  diagonals 

riveted  to  each  floor  and  deck  beam,  as  shown  on  sheet  No.  14,  =i~*il:.    At  every 

1034 
third  frame  the  stanchion  will  be  a  6''  X  8  lb.  channel  bar  secured  directly  to  floor 
by  four  (4)  \"  rivets  and  to  deck  beam  by  gusset  plate  with  six  (6)  ^"  nvets.  A 
diagonal  of  8''  X  11  lb.  channel  bar  will  extend  from  knackle  comer  of  new  side  to 
gunwale  comer  of  old  hall  and  will  be  riveted  to  gusset  plates  at  ends  and  to 
stanchion  in  the  middle.  The  intermediate  stanchions  will  be  b"  x  6.5  lb.  channel 
bars,  secared  to  floor  and  deck  beams  in  the  same  manner  as  described  above. 

7.  Bow  wings, — These-  wings  will  overlap  the  bow  of  dredge  inboard,  a  distance  of 
two  feet  on  each  side,  leaving  a  clear  space  of  thirty-six  (36)  feet  between.  They 
will  extend  forward  for  thirty-six  (36)  feet,  and  will  be  shaped  as  shown  on  plan 

sheet  No.  ^i~TosZ — '»  being  widened  at  the  ends  to  a  distance  of  forty-two  (42)  feet 

between.  The  framing  will  be  similar  to  and  a  continuation  of  that  for  the  extension 
sides.  The  inboard  side  connection  to  present  hull  must  be  very  strongly  and  carefully 

M   R   C 
made  in  the  manner  indicated  on  sheet  No.  13,  ~Vo^~'*  '^^^  collision  balkhead  will 

be  placed  on  frame  *'  M,"  and  from  thence  forward  the  floors  will  consist  of  3''X  3''x 
8.3  lb.  angle  bars  connected  to  frames  by  gusset  plates.  The  two  wings  will  be 
connected  at  the  bow  by  a  girder  three  feet  wide  and  three  feet  deep,  constructed  as 

shown  in  detail  on  sheet  No.  13,— ^q^  -'.    There  will  be  two  bars  of  7"x  3i"x  19  lb. 

anglea  riveted  to  and  extending  all  across  the  bow,  which  will  be  perforated  with 
holes  at  S"  centers  of  a  size  to  take  the  screen  bars.  These  screen  bars  are  to  be 
made  of  3''  extra  heavy  pipe  2  feet  9  inches  long,  and  held  in  place  by  pins  i"  diam- 
eter placed  near  one  end  and  projecting  f "  on  each  side. 

8.  Stem, — The  poop  deck  on  the  present  hull  is  to  be  cat  down  flush  with  the 
main  deck,  and  a  portion  of  the  present  stem  plates  and  floor  beams  removed,  and 
the  hull  prepared  for  the  extension  of  stem  on  the  new  lines  as  shown  on  sheets 

M  R  C 
Nos.  12  and  13,  — io3r~  *    '^^^  wells  for  anchor  and  pnsh  spuds  at  present  in  the 

boat  must  be  removed,  and  the  plating  and  floors  of  the  well  holes  not  replaced  by 
the  new  stem  must  be  made  good.  The  transverse  through  floors  will  terminate 
with  No.  82,  and  the  keelsons  must  be  cut  flush  with  the  aft  edge  to  this  floor.  From 
this  point  the  rake  of  stern  will  be  framed  longitudinally.  The  floors  must  bo 
4^'X  3''x  8i  lb.  angle  bars,  and  will  be  jogged  over  bottom  flange  of  floor  No.  82  and 
continued  up  to  gunwale  at  the  stern  to  form  the  stern  frames.  They  will  be  further 
connected  to  floor  No.  82  and  keelsons  by  gusset  plates  and  angles,  as  shown  on  sheet 

No.  13,     'j^Qg^    ',  and  will  be  stiffened  by  reverse  frames  each  of  2^"  x  2i"x  6  lb.  angle 

bars.  In  the  side  extensions  the  transverse  floor  beams  will  be  continued  thronghont, 
but  at  No.  83  they  will  change  from  Z  bars  to  4^'x  3"x  8.5  lb.  angle  bars,  which  will 
be  connected  to  frames  by  gussets  and  angles  of  the  same  strength  and  in  the  same 
manner  as  before  described.    The  deck  beams  will  be  similar  to  those  in  extension 
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sides,  as  far  as  ft'ame  No.  82,  and  the  remainder  will  ran  tbroogb  ftt>m  side  to  side. 
The  deck  plating  of  poop  will  be  removed  in  one  piece  by  the  United  States  in  order 
to  remove  filters  and  piping  now  located  in  the  stem,  and  it  is  expected  that  a 

portion  of  this  deck  can  be  osed  again,  as  indicated  on  sheet  No.  12,  ~~yo^~*   '^^^ 

deck  mast  be  efficiently  supported  by  an  ample  number  of  stanchions  of  channel  or 
angle  bars,  as  may  be  reqnirod. 

M.  R  C. 

9.  Plating, — The  batts  of  plating  shown  on  sheet  No.  12,     '     '     ',  are  arranged  to 

conform  with  those  of  the  original  hull,  which  are  also  indicated  on  said  drawing. 
If  he  prefers,  however,  the  contractor  may  use  three  strakes  in  bottom  and  deck  if 
the  plates  are  made  thirty-two  (32)  feet  long  instead  of  sixteen  (16)  feet.  The  bot- 
tom strake  next  to  present  hull  will  be  of  12.76  lb.  plate,  and  top  strake  of  sides  to 
below  water  line  will  be  the  same  thickness.  The  plates  of  rake  at  bow  will  bo 
15.3  lbs.  and  all  plates  on  inboard  sides  of  bow  wings  will  be  10.2  lb.  Doubling 
plates  10.2  lb.  will  be  placed  on  side  plates  where  the  connection  to  bow  of  old  hull 
IS  made.  The  remainder  of  plating  will  be  10.2  lb.,  except  where  otherwise  speci- 
fied or  noted  on  drawings.  The  top  strake  of  side  plating  will  be  the  outside  course, 
and  fillers  3"  X  i"  will  be  used  between  plate  and  firames.  The  bottom  and  deck 
course  may  be  laid  to  frames  without  fillers. 

10.  7%e  plate, — ^A  tie  or  lap  plate  for  the  additional  strengthening  of  the  connec- 
tion between  new  and  old  parts  of  hull  will  be  riveted  on  bottom  over  the  old  knuckle 
and  new  strinser  angles.  This  plate  will  run  all  fore  and  aft  of  old  hull  and  will  bfi 
about  12^''  wide  x  15.3  lb.,  and  will  be  riveted  by  a  row  off  rivets  on  each  edge  and 
entirely  outside  of  the  knuckle  and  stringer  rivets  which  it  will  cover.  The  rivets 
on  edge  of  plate  attached  to  new  sides  will  be  4-inch  centers,  but  those  on  edge 
attached  to  present  hull  will  have  to  be  determined  by  examinAtion  and  made  to  work 
in  with  existing  rivet  system.  Both  old  and  new  plates  at  this  part  must  be  thor- 
oughly weU  calked  and  the  space  between  angles  and  plates  filled  in  with  cement 
before  the  tie  plate  is  riveted  on. 

11.  Joints  and  rireting,—The  longitudinal  joints  of  plating  will  be  single-riveted 
lap  2^"  wide.  All  transverse  joints  will  be  butted,  with  inside  straps  7^^  wide  and 
double  riveted.  Butt  straps  to  be  ^"  thicker  than  the  plates  which  they  connect, 
and  the  butts  of  all  plates  to  be  planed  and  fitted  close,  metal  to  metal.  The  general 
run  of  rivets  throughout  the  hull  to  be  ^"  diameter,  and  those  for  all  outside  work 
t<o  be  countersunk  and  driven  flush  or  slightly  rounded.  Rivets  uf  i^'  diameter  will, 
however,  be  used  to  secure  stringer  angles  and  tie  plates,  as  before  described,  and 
also  in  other  special  parts  where  marked  on  drawings  or  the  nature  of  the  work 
recjnires.  The  rivet  spacing  to  be  in  accordance  with  the  rules  of  the  American 
Shipmasters'  Association. 

12.  Spud  welU,  ete, — One  of  the  spud  wells  which  will  be  taken  out  of  stem  is  to 
be  placed  in  bow  between  frames  Nos.  5  and  6.  The  necessary  holes  in  deck,  floor, 
and  bettom  are  to  be  cut,  and  any  other  work  required  for  altering,  placing,  and 
securing  the  well  in  the  new  position  is  to  be  done  bv  the  contractor.  There  will 
also  be  required  a  seat  for  spud-lifting  cylinder,  which  is  to  be  made  of  plates  and 

M   R  C 
angles  as  shown  on  sheet  No.  14,  — iqoa   ',  And  well  riveted  to  inside  bottom  plates, 

keelson,  and  bulkhead. 

13.  Main-pump  dUoharge  pipes. ^Thw»  pipes,  which  run  from  pumps  to  and  out  of 
stem,  are  to  be  placed  between  boilers  ana  on  the  floor  of  hold,  as  shown  on  sheet 

M.  R.  C. 
No.  9,     \q^  '.    The  four  bends  which  make  connection  to  the  pumps  are  to  be  made 

frt>m  templets  and  properly  shaped  to  suit  the  position  indicated,  and  must  be  made 
of  steel  plate  fg"  thick  and  of  small  segments,  in  order  that  the  finished  pipes  shall 
have  as  regular  a  curve  and  present  as  neat  an  appearance  as  possible.  The  flanges 
most  be  faced,  and  may  be  of  cast  iron,  similar  in  section  to  those  on  the  other 
pipes.  The  inner  bottom  plates  are  to  be  cut  to  allow  bends  to  drop  below  water 
line,  and  will  have  an  angle-iron  coaming  fitted  around  them,  riveted  to  inner 
bottom,  and  made  water-ti^ht  by  flUlng  in  with  Portland  or  other  cement  satisfac- 
tory to  the  engineer  officer  in  charge.  The  several  lengths  of  pipe  now  on  board  will 
be  nearljr  sufficient  to  complete  the  distance  to  stem,  but  they  will  have  to  be 
ad,)usted  in  lengths,  the  angled  flangM  cut  oft'  and  riveted  on  square  with  pipe,  and 
otherwise  made  to  fit  their  new  position,  and  be  fitted  in  place  in  a  thoroughly 
good  and  workmanlike  manner.  The  holes  at  stem  of  dredge  through  which  the 
discharge  pipes  pass  must  be  made  ^ood  by  suitable  fianges  worked  from  ^"  steel 
plate  and  well  riveted  to  hull  and  pipes.  All  riveting  of  these  pipes  mast  be  flash 
inside.  The  discharge  pipes  pass  through  bunker  and  bulkhead  No.  78,  and  the 
necessary  holes  must  l>e  cut  and  bulkheads  made  water-tight  with  angle-iron  rings 
eaiked  in  with  lead  filling. 
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14.  Capstan  beds,— Three  steel  plates  A''  thick  are  to  be  rlyeted  to  floors  of  bow 

M  R.  C 
wings  and  stern  in  the  position  shown  on  sheet  No.  12,     \ma  \  <uid  holes  cut  in  deok 

for  capstan  shafts. 

15.  Hatches  and  ladders, — ^Hatchways  are  to  be  cut  for  access  to  all  oompartanents 
of  additions  to  hull,  located  as  shown  or  as  may  be  hereafter  determined.  The 
smaller  liatches  are  to  bo  fitted  with  cast-iron  frames,  gratings,  and  covers:  the 
larger  ones  in  bow  wings,  and  at  stem  to  have  plate  steel  covers  \"  thick,  stiffened 
with  l\"x\^''X'h"  angle  bars.  Each  compartment  will  be  provided  with  an  iron 
ladder  \y  wide,  the  side  bars  to  be  l^"X\"j  and  the  rungs  of  f"  roand  iron  placed 
about  10'^  apart.  All  ladders  will  be  secnred  in  place  at  their  respective  hatches.  A 
manhole  must  be  made  in  each  collision  bnlkhead,  the  plates  to  be  stiffened  with 
rings  of  1^''  X  i"  iron  and  to  be  provided  with  doors  and  fastenings. 

16.  Ash  pipes, — Four  ash  pipes  will  be  supplied,  the  necessary  holes  cnt  in  the  hnll 
and  the  pipes  properly  secured  and  made  water-tight  to  both  inner  and  oater  bot- 
toms.   The  pipes  are  to  be  made  of  12''  boiler  tube  with  hoppers  on  top,  provided 

with  doors  and  cross  bars  for  securing  the  same,  all  as  shown  on  sheet  No.  18,  — Yn^r~~* 

Flanges  of  2V'X2^"X^"  angle  bar  will  be  used  for  secnring  pipes  to  hull,  and  the 
inner  bottom  will  be  made  water-tight  by  flanges  of  2''x2"xi''  angle  bar,  to  be 
calked  in  around  pipes  with  lead  or  rust. 

17.  Bitis.chocks,  etc. — The  bitts,  chocks,  and  kevils  at  present  on  dredge  are  to  be 

•    M    H    P 
removed,  and  the  full  number  shown  on  sheet  No.  9,  — \n^r~~>  plftood  on  new  deck 

in  locations  indicated.  The  old  ones  that  can  be  used  again  are :  Four  large  bitts, 
four  pair  of  sheave  chocks,  two  large  kevils,  and  two  small  kevils.  The  following 
new  ones  will  have  to  be  supplied:  Two  pairs  of  sheave  chocks  similar  to  those  now 
in  use  on  board,  and  twelve  large  kevils  at  least  four  feet  long  and  of  heavy  pattern. 
All  bitts,  chocks,  and  kevils  must  have  under  them  stiffening  plates^''  thick  riveted 
to  deck  and  deck  beams.  The  davit  now  at  the  stern  of  the  dredge  is  to  be  placed 
on  the  new  stem  and  another  one  of  the  same  size  supplied  and  put  in  shape  as 
shown. 

18.  yofing. — The  oak  nosing  on  present  hull  is  to  be  removed  and  may  be  used  again 
if  found  in  good  condition,  ft  must  be  taken  off  of  the  old  hull  and  put  on  the  new 
hull  by  the  contractor,  and  all  new  nosing  required,  as  well  as  bolts,  must  be  fur- 
nished. 

19.  Addition  to  hunker. — The  forward  bunker  will  be  dispensed  with  and  a  portion 
of  the  plating  removed  by  the  United  States.  This  will  be  cnt  out  in  one  piece,  if 
practicable,  and  will  be  transferred  to  the  bunker  between  the  boilers.  The  con- 
tractor will  be  required  to  place  and  secure  this  piece  as  an  addition  to  the  present 
bunker,  and  must  supply  any  plate  or  angles,  etc.,  that  may  be  required  to  complete 

the  same  as  shown  on  general  drawing,  sheet  No.  9,  ""Tnor""  • 

20.  Work  on  present  hull, — ^The  work  on  the  hull  of  the  dredge  directly  connected 
with  the  additions  and  alterations,  as  hereafter  specified,  must  be  done  by  the  con- 
tractor at  his  expense,  and  shall  be  included  in  and  form  part  of  the  c<mtract  under 
this  specification  and  drawings.  This  work  will  in  the  main  consist  of  the  follow- 
ing items,  but  each  intending  hidder  must  satisfy  himself  as  to  the  method  of  doing 
the  work,  the  construction  of  the  present  hnll,  and  all  other  points  involved  in  the 
proposed  changes : 

(a)  Removal  of  certain  plates  at  stem  and  the  cnttin*::  and  preparation  of  keelson 
beams  and  plates  reafly  for  new  work. 

{b)  Cnt  down  the  stern  bulkhead  and  the  two  side  plates  that  will  be  retained  to 
the  level  of  the  main  deck. 

(c)  Remove  the  corner  gussets  in  the  stem  compartment.  (The  new  deck  will  take 
the  place  of  these  gussets.) 

(d)  Prepare  the  old  poop  deck  for  addition  if  contractor  wishes  to  use  any  part 
of  it. 

(«)  Drill  or  punch,  as  may  be  required,  all  holes  necessary  for  the  attachment  of 
new  work. 

(/)  Cut  all  holes  in  bulkheads  and  floor  required  for  the  discharge  pipes. 

Iff)  Cut  holes  for  the  ash  pipes. 

Ih)  Remove  the  spud  wells  at  the  stern  and  make  good  the  recess  for  pnah  spnd 
which  is  not  covered  bv  the  new  stem. 

(i)  Cut  holes  in  the  deck  and  bottom  required  for  the  new  spud  well. 

(J)  Cut  manholes  in  the  water  bottom  to  give  access  to  the  bilges  where  the  new 
work  is  connected  to  the  old  and  provide  ami  fit  in  place  suitable  doors  for  making 
these  holes  water-tight. . 

21.  For  the  purpose  of  doing  the  above-described  work  the  U.  S.  dredge  boat  wiH 
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be  taken  by  the  United  States  from  her  present  winter  qnarten  at  New  Madrid,  Mo., 
aa  early  as  practicable  to  Keokuk,  Iowa,  and  docked  at  the  Goyemment  dry  dock  at 
that  point.  Daring  the  existence  of  the  contract  other  necessary  work  will  be 
carried  on  by  the  United  States,  which  will  not  interfere  with  the  work  of  the  con- 
tractor, and  the  engineer  officer  in  charge  will  be  entitled  to  decide  as  to  whether 
any  such  interference  exists. 

The  following  work  will  be  done  by  the  United  States  without  expense  to  the 
contractor : 

(a)  The  docking  and  blocking  of  the  dredge  in  the  first  instance  at  the  Qovem- 
ment  dock  at  Keoknk,  Iowa;  bat  this  will  not  inclade  the  cost  of  snch  blocking  as 
may  be  required  by  the  contractor  for  the  support  of  the  new  parts  to  be  added  to 
the  dredge. 

(5)  The  removal  of  such  machinery  and  piping  as  can  be  readily  taken  down 
where  it  interferes  seriously  with  the  performance  of  the  contractors'  work ;  but  the 
determination  as  to  what  machinery  shall  be  thus  removed  wiU  rest  entirely  with 
the  engineer  officer  in  charge  or  snch  aothorized  agent  as  he  may  appoint  to  act 
for  him. 

(c)  Removal  of  all  machinery  which  is  to  be  discarded  or  changed,  including  the 
spnd  aachors. 

22.  Bidders,  or  their  authorized  agents,  must  visit  the  locality  where  work  is  to  be 
done  and  make  their  own  estimates  of  the  facilities  and  difficulties  atteuding  the 
execution  ot  the  work,  incladiog  the  uncertainty  of  weather  and  all  other  contln- 
genciee.  Due  notice  will  be  given  beforehand  as  to  when  the  docking  will  be  com- 
pleted, and  the  contractor  will  be  required  to  commence  the  work  proper  on  the 
dredge  at  once.  Until  the  boat  can  be  moved  up  the  river  it  may  be  inspected  at  the 
winter  quarters  near  New  Madrid,  Mo. 

23.  The  contractor  wiU  not  be  allowed  to  take  advantage  of  any  error  or  omission 
in  these  specifications,  as  full  instructions  will  always  l^  given  should  an  error  or 
omission  be  discovered. 

24.  The  decision  of  the  engineer  officer  in  charge  as  to  quality  or  quantity  or  as  to 
the  interpretation  of  the  meaning  of  these  specifications  shall  be  final. 

25.  The  quantities  given  are  approximate  only,  and  no  claim  shaU  be  made  against 
the  United  States  on  account  of  any  excess  or  deficiency,  absolute  or  relative.  In  the 
same.  Bidders  are  expected  to  examine  the  drawings  and  are  invited  to  make  esti- 
mates of  quantities  for  themselves. 

26.  The  contract  price  is  to  be  full  compensation  for  famishing  all  the  materials, 
labor,  and  appliances  recjuisite  and  necessary  for  doing  the  work  specified.  No  claim 
for  extra  work  or  material  or  for  delay  of  any  kind  will  be  considered  or  paid  for 
unless  previously  aothorized  in  writing  by  the  engineer  officer  in  charge. 

27.  The  contractor  will  be  required  to  furnish  at  the  dock  all  the  necessary 
machinery,  tools,  and  labor  for  promptly  pushing  the  work  to  conclusion. 

28.  Work  under  these  specifications  must  be  begun  within  ten  (10)  days  from  the 
date  of  notification  of  award  of  contract,  and  must  be  completed  within  three  (3) 
months  from  date  of  said  notification.  During  this  period  the  work  must  at  all 
times  be  pushed  at  a  rate  of  progress  satisfactory  to  the  engineer  officer  in  charge, 
and  if  such  is  not  the  case,  the  contractor  will  be  notified  and  required  to  supply  the 
necessary  extra  labor  and  appliances  needed  to  hnrry  up  the  work.  If  after  such 
notification  he  should  fail  to  respond  promptly  and  satisfactorily  in  the  opinion  of 
the  engineer  officer  in  charge,  the  contractor  will  be  considered  as  having  failed  to 
comply  with  the  requirements  of  these  specifications  according  to  their  real  intent 
and  meaning,  and  the  engineer  officer  in  charge  will  have  the  right  to  complete  the 
entire  work,  or  any  part  thereof,  either  by  contract,  days  labor,  open  purchase,  or 
by  any  other  method  that  he  may  deem  most  advantaf;eons  to  the  Government,  and 
the  contractor  will  be  charged  with  any  expense  thus  incurred  by  reason  of  his  fail- 
ure to  carry  out  the  provisions  of  these  specifications,  and  the  amount  of  the  expense 
thoa  incurred  will  be  deducted  from  any  moneys  due  or  which  may  become  dae  the 
contractor. 

29.  All  material  and  workmanship  must  be  of  the  best  quality  and  will  be  subject 
to  careful  inspection  before  acceptance  by  the  engineer  officer  in  charge  or  his 
authorized  agents.  The  engineer  officer  in  charge  snail  have  the  right  to  require 
the  immediate  removal  of  any  employee  of  the  contractor  whom  he  may  deem  incom- 
petent or  otherwise  objectionable. 

Before  removing  the  boat  from  the  dock  the  compartments  will  be  required  to 
withstand  a  water  test  made  under  the  direction  of  the  en^neer  officer  in  charge. 

30l  Hie  bidder  to  whom  award  is  made  will  be  required,  if  the  Chief  of  Engineers, 
U.  8.  Army,  so  directs,  to  enter  into  a  written  contract  with  the  United  States,  with 
good  and  approved  security,  in  an  amount  of  not  less  than  twenty-five  (25)  per 
centum  of  the  total  amount  of  the  contract  within  ten  (10)  days  after  beine  notified 
of  the  acceptance  of  his  proposal.  The  contract  to  be  entered  into  will  be,  in  its 
general  provisions,  in  the  form  adopted  and  in  use  by  the  Engineer  Department  of 

BNG  98—200 


3186   REPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

the  Anny,  blank  forms  of  which  cftn  be  inspected  at  this  office  and  will  be  furnished 
if  desired  to  intending  bidders.  Parties  making  bids  are  to  be  anderstood  as  accept- 
ing the  terms  and  conditions  contained  in  snoh  form  of  contract.  If  a  bond  is 
required,  it  will  be  subject  to  all  existing  laws  and  regnlations  applicable.  The 
sureties  will  make  and  subscribe  affidavits  of  justiHcation  on  the  back  of  the  bond 
to  the  contract,  and  they  must  Jointly  justify  in  double  the  amount  of  the  penalty. 

31.  Payments  will  be  made  monthly  by  the  engineer  officer  in  charge  upon  his 
6Btimat«*s  of  the  value  of  the  work  done.  These  estimates  will  only  include  the 
value  of  the  material  delivered,  ready  for  erection,  on  the  ground  at  the  Government 
dock  at  Keokuk,  Iowa,  and  of  the  work  actually  completed  and  in  place  in  the  hull. 
In  case,  however,  the  engineer  officer  in  charge  should  deem  the  rate  of  progress 
unsatisfactory  for  the  completion  of  the  work  within  the  time  allowed,  payments 
will  be  immediately  suspended.  A  percental^  of  fifteen  (15)  per  centum  will  be 
retained  from  each  payment  until  the  completion  of  the  contract. 

32.  AU  parts  paid  for  will  become  thereby  the  sole  property  of  the  United  States ; 
but  this  provision  shall  not  be  interpreted  as  relieving  the  contractor  from  the  sole 
responsibility  for  the  proper  care  and  protection  of  said  part  or  parts,  or  from  any 
other  of  the  requirements  of  these  specifications. 

33.  Painting, — ^AU  angles,  channels,  and  Z  bars;  all  butt  straps  and  laps  of  plate, 
etc.,  which  come  in  contact  must  have  a  coat  of  pure  red  lead  and  boilee  linseed  oil 
before  being  put  together;  and  all  the  new  work,  as  it  is  finished,  will  receive  one 
coat  of  same  kind  and  quality  of  paint ;  and  when  all  is  finished,  tested,  and  approved, 
the  outside  will  receive  two  more  coats  of  same  grade  of  paint  up  to  water  line,  and 
from  water  line  up  to  and  including  the  nosing  the  outside  will  receive  two  coats  of 
pure  white  lead  and  boiled  linseed  oil  toned  to  lead  color. 


IMPROVING    MISSISSIPPI    RIVER. — ADVERTISEMENT,    INSTRUCTIONS,   SPECIFICATIONS, 
PROPOSAL,  ETC.,  FOR  FOUR  PILE  SINKERS,  FOR  MISSISSIPPI  RIVER  COMMISSION. 

ADVBRTISKMBMT. 

Proposals  for  Steam  Tenders  and  Pile  SiNKERS.—Mississippi  River  Commis- 
sion, 2732  Pine  st.,  St.  Louis,  Mo.,  March  14,  1898.— Sealed  proposals,  in  triplicate, 
for  furnishing  three  small  steam  tenders  and  four  pile  sinkers  will  be  receivexl  here 
until  12  o'clock  noon,  standard  time,  April  14, 1898,  and  then  publicly  opened.  Infor- 
mation furnished  on  application.    H.  £.  Waterman,  Capt.  Eng'rs,  Sec'y. 

SPECIFICATIONS. 

GENXBAL  INSTRUCTIONS  FOR  BIDDEBS. 

1.  The  attention  of  bidders  is  especially  invited  to  the  acts  of  Congress  approved 
February  26, 1885,  and  February  23, 1887,  as  printed  in  vol.  23,  page  232,  and  vol.  24, 
page  414,  United  States  Statutes  at  Large,  which  prohibit  the  importation  of  for- 
eigners and  aliens,  under  contract  or  agreement,  to  perform  labor  in  the  United  States 
or  Territories  or  the  District  of  Columbia. 

2.  Preference  will  be  given  to  articles  or  materials  of  domestic  production,  condi- 
tions of  quality  and  price  being  equal,  including  in  the  price  of  roreign  articles  the 
duty  thereon. 

3.  Bidders,  or  their  authorized  agents,  are  expected  to  visit  the  localities  referred 
to  and  to  make  their  own  estimates  of  the  facilities  and  difficulties  attending  the 
execution  of  the  work,  including  the  uncertainty  of  weather  and  all  other  contin- 
gencies. 

4.  No  proposal  will  be  considered  unless  accompanied  by  a  guaranty  in  manner 
and  form  as  directed  in  these  instructions. 

5.  All  bids  and  guaranties  must  be  made  in  triplicate  upon  printed  forms  to  be 
obtained  at  this  office. 

6.  The  guaranty  attached  to  each  copy  of  the  bid  must  be  signed  by  two  responsible 
guarantors,  to  be  certified  as  good  and  sufficient  guarantors  by  ajndge  or  olerk  of  a 
United  States  court,  a  United  States  district  attorney,  a  United  States  commis- 
sioner, or  a  judge  or  olerk  of  a  State  court  of  record,  with  the  seal  of  said  court 
attached. 

7.  A  firm  as  such  will  not  be  accented  as  surety,  nor  a  partner  for  a  copartner  or 
firm  of  which  he  is  a  member.  Stockholders  who  are  not  officers  of  a  corporation 
may  be  accepted  as  sureties  for  such  corporation.  Sureties  must  be  citizens  of  the 
United  States. 

8.  Each  signature  to  guaranties  and  honds  shall  have  affixed  to  it  an  adhesive  seal. 
All  signatures  to  prox>osals,  guaranties,  contracts,  and  bonds  should  be  written  out 
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in  foil,  and  eftoh  signatnie  to  ffnaranties,  contraotB,  and  bonds  shonld  be  attested 
by  at  least  one  witness,  and,  when  piaoticabley  by  a  separate  witness  to  each  sig- 
nature. 

9.  Each  guarantor  will  Jastify  in  thesnm  of  twenty  (20)  per  centum  of  the  amonnt 
of  the  bid.  The  liability  of  the  gnarantors  and  bidder  is  determined  by  the  act  of 
March  3,  1883,  22  Stattttes,  487,  chap.  120,  and  is  expressed  in  the  guaranty  attached 
to  the  bid. 

10.  A  proposal  by  a  person  who  affixes  to  his  signature  the  word  ''president," 
"  secretary/'  agent,''  or  other  designation,  without  disclosing  his  principal,  is  the 
proposal  of  the  individual.  That  by  a  corporation  should  be  signed  with  the  name 
of  the  corporation,  foUowed  by  the  signature  of  the  president,  secretary,  or  other 
person  antnorized  to  bind  it  in  the  matter,  who  should  file  evidence  of  his  authority 
t«>  do  so.  That  by  a  firm  should  be  signed  with  the  firm  name,  either  by  a  member 
thereof  or  by  its  agent,  giving  the  names  of  all  members  of  the  firm. 

11.  The  place  of  residence  of  every  bidder  and  post-office  address,  with  eonnty  and 
State,  must  be  given  after  his  signature. 

12.  All  prices  must  be  written  as  well  as  expressed  in  figures. 

13.  One  copy  each  of  the  advertisement,  the  instr actions  for  bidders,  and  the  speci- 
fications, all  of  which  can  be  obtained  at  this  office  on  application  by  mail  or  in 
person,  must  be  securely  attached  to  each  copy  of  the  proposal  and  be  considered  as 
comprising  a  part  of  it. 

14.  Proposals  must  be  prepared  without  assistance  from  any  person  employed  in  or 
belonging  to  the  military  service  of  the  United  States  or  employed  under  this  office. 

15.  No  bidder  will  be  informed,  directly  or  indirectly,  of  the  name  of  any  person 
intending  te  bid  or  not  to  bid  or  te  whom  information  in  respect  te  proposals  may 
have  been  given. 

16.  Anyone  signing  the  proposal  as  the  agent  of  another  or  others  must  file  with 
it  legal  evidence  of  his  authority  te  do  so. 

17.  All  blank  spaces  in  the  proposal  and  bond  must  be  filled  in,  and  no  change  shall 
be  made  in  the  phraseology  of  the  proposal,  or  addition  te  the  items  mentioned 
therein.  Any  conditions,  limitations,  or  provisos  attached  to  proposals  will  be  lia- 
ble to  render  them  informal,  and  cause  their  rejection. 

18.  Alterations  by  erasure  or  interlineation  must  be  explained  or  noted  in  the  pro- 
posal over  the  signature  of  the  bidder. 

19.  If  a  bidder  wishes  te  withdraw  his  proposal,  he  may  do  so  before  the  time  fixed 
for  the  opening,  without  prejudice  te  himself,  by  communicating  his  purpose  in  writ- 
ing to  the  officer  who  holds  it,  and,  when  reached,  it  shall  be  handed  to  him  or  his 
authorized  agents  unread. 

20.  Reasonable  grounds  for  supposing  that  any  bidder  is  interested  in  more  than 
one  bid  for  the  same  item  will  cause  the  rejection  of  all  bids  in  which  he  is 
interested. 

21.  No  bids  received  after  the  time  set  for  opening  of  proposals  will  be  considered. 

22.  The  proiNMals  and  guaranties  must  be  placed  in  a  sealed  envelope  marked 
"Proposals  for  pile  sinkers,"  and  inclosed  in  another  sealed  envelope  addressed  t) 
Captain  H.  E.  Waterman,  Corps  of  Engineers,  U.  S.  A.,  secretery  Mississippi  River 
Coiiiiuission,  2732  Pine  street,  St.  Louis,  Mo. 

23.  The  United  States  reserves  the  right  to  reject  any  and  all  bids,  and  te  waive 
any  informality  in  the  bids  received;  also  to  disregard  the  bid  of  any  failing  bidder 
or  contractor  known  as  such  te  the  Engineer  Department. 

24.  The  bidder  te  whom  award  is  made  will  be  required  to  enter  into  written  con- 
tract with  the  United  States,  with  good  and  approved  security,  in  an  amount  of 
twenty  (20)  per  centum  of  the  total  amount  of  the  contract,  within  ten  (10)  days  after 
being  notified  of  the  acceptance  of  his  proposal. 

25.  The  contract  which  the  bidder  and  gnarantors  promise  to  enter  into  shall  be, 
in  its  general  provisions,  in  the  form  adopted  and  in  use  by  the  Engineer  Depart- 
ment of  the  Army,  blank  forms  of  which  can  be  inspected  at  this  office,  and  will  be 
furnished  if  desired  to  parties  proposing  to  put  in  bids.  Parties  making  bids  are  to 
be  understood  as  accepting  the  terms  and  conditions  contained  in  such  ibrm  of 
contract. 

26.  The  sureties  are  to  make  and  subscribe  affidavits  of  justification  on  the  back 
of  the  bond  to  the  contract  and  they  must  jointly  justify  in  double  the  amount  of 
the  penalty. 

27.  Bidders  are  invited  to  be  present  at  the  opening  of  the  bids. 

GKNKRAL  CONDITIONS. 

28.  A  copy  of  this  advertisement,  specifications,  and  instructions  will  be  attached 
to  the  contract  and  form  a  part  of  it. 

29.  The  contractor  shonld,  within  ten  (10)  days  from  the  award  of  the  contract, 
furnish  this  office  with  the  post-office  address  to  which  communications  should  be 
sent. 
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30.  Transfen  of  oontraots,  or  of  intereatB  in  contracts,  are  prohibited  by  law. 

31.  The  contractor  will  not  be  allowed  to  take  advantage  of  any  error  or  omission 
in  these  specifications,  as  fall  instructions  will  always  be  given  should  such  error  or 
omission  be  discoyereo. 

32.  The  decision  of  the  engineer  officer  in  charge  as  to  quality  and  quantity,  snd 
as  to  the  interpretation  of  these  specifications,  shall  be  final. 

33.  It  is  understood  and  agreed  that  the  quantities  given  are  approximate  only, 
and  it  must  be  understood  that  no  claim  shall  be  made  against  the  United  States  on 
account  of  any  errors,  excess  or  deficiency,  absolute  or  relative,  in  the  same.  Bidders 
are  expected  to  examine  the  drawings,  and  are  invited  to  make  the  estimate  of  quanti- 
ties for  themselves. 

34.  Payment  will  be  made  for  each  pile  sinker  when  delivered  and  accepted. 

35.  Should  the  time  for  the  completion  of  the  contract  be  extended,  all  expenses 
for  inspection  and  superintendence  during  the  period  of  the  extension,  the  same  to 
be  determined  by  the  engineer  officer  in  charge,  shall  be  deducted  from  paymenta 
due  or  to  become  due  to  the  contractor:  Pratfuled,  hotower.  That  if  the  p»rty  of  the 
first  part  shall,  in  the  exercise  of  his  discretion,  because  of  freshets,  ice,  or  other  force 
or  violence  of  the  elements,  allow  the  contractor  additional  time  in  writing  as  pro- 
vided for  in  the  form  of  contract,  there  shall  be  no  deduction  for  the  expenses  for 
inspection  and  superiotendenoe  for  such  additional  time  so  allowed:  Provided  further  ^ 
That  nothing  in  these  specifications  shall  affect  the  power  of  the  party  of  the  first  part 
to  annul  the  contract  as  provided  for  in  the  form  of  contract  adopted  and  in  use  by 
the  Engineer  Department  of  the  Army. 

DITAILBD  SPBOmCATIOHS. 

36.  Work  apeoifled.—The  work  to  be  contracted  for  under  these  specifications  shall 
comprise  all  the  labor  and  material  necessary  for  the  construction  and  deliyery  of 
four  pile  sinker  hulls  with  leads,  but  without  cabins,  machinery,  or  boilers. 

37.  IHmen$ion8.— The  length  of  the  hull  is  to  be  seventy-six  (76)  feet,  beam  twenty- 
five  (25)  feet,  and  the  depth  of  sides  three  (3)  feet  ten  (10)  inches  to  top  of  gunwale. 
The  deck  is  to  have  a  crown  of  four  (4)  inches  and  both  ends  of  hull  to  have  a  short 

M  K  C 
rake;  all  as  shown  on  drawing  ~'QQf^f  sheet  5. 

38.  Material.— All  materials  to  be  the  best  of  their  kinds.  The  timber  must  be  free 
from  sap  wood,  shakes,  large  and  loose  knots,  and  also  from  large  wanes,  and  must  be 
dressed  where  usual  for  this  class  of  work. 

39.  Gunwalee. — The  gunwales  will  be  of  Oregon  fir  or  long-leaf  yellow  pine.  All 
strakes  to  be  in  one  length  unless  otherwise  authorized  by  the  engineer  officer  in 
charge.  Strakes  must  be  fastened  with  drift  bolts  of  three-quarter  (f )  inch  square 
iron,  spaced  six  (6)  feet  apart,  the  bolts  securing  the  third  strake  to  go  halfway  into 
the  knuckle  and  those  securing  the  fourth  strake  to  go  halfway  into  the  second ;  thas 
making  the  final  distance  anart  of  bolts  two  (2)  feet.  The  seams  mnst  be  oatgauffed 
for  caulking  and  the  knuckle  rebated  two  and  one-half  (2^)  inches  by  five  (5)  inches 
for  planking. 

40.  BulkheadB,— There  will  be  two  fore-and-aft  bulkheads,  spaced  six  (6)  feet  on 
each  side  of  the  center  line,  made  of  white  pine  or  poplar,  in  long  lengths,  scarfed 
and  bolted  in  the  same  manner  as  the  gunwales,  but  with  five-eighths  (f )  inch  square 
iron.  Limber  holes  one  (1)  inch  by  four  (4)  inches  to  be  cut  about  every  six  (6)  feet 
at  lower  edge  of  bulkheads. 

41.  Floor  stringers, — Five  floor  stringers  of  white  oak,  four  (4)  inches  by  six  (6) 
inches^  will  run  all  fore  and  aft.  They  must  be  scarfed  not  less  than  thirty  (30)  inchcH, 
with  limber  holes  as  in  bulkheads. 

42.  Bake  timbers,— The%e  must  be  white  oak  shaped  to  rakes,  tenoned  at  top  to 
receive  head  block  and  scarfed  to  floor  stringers. 

43.  Head  blocks.— The9»  will  be  of  long-leaf  yellow  pine,  well  bolted  to  gunwales 
and  rake  timbers. 

44.  Shoes  or  rake  eomers,—The%e  must  be  of  white  oak,  properly  scarfed  and  scoured 
to  gunwales  and  head  blocks  and  rebated  for  planking. 

45.  Planking, —The  planking  will  be  of  white  oak,  two  and  one-half  (2i)  inches 
thick,  dressed  on  one  side  and  both  edges,  outgauged  for  caulking,  and  secured  to  all 
fastenings  by  five  (5)  inches  by  one-quarter  (i)  inch  spikes.  Holes  must  be  bored 
for  spiking. 

46.  Deck  beams,— The^  will  be  of  Oregon  fir  or  long-leaf  yellow  pine,  three  (3) 
inches  by  six  (6)  inches,  spaced  twenty-four  (24)  inches  apart,  center  to  center.  They 
will  be  half  checked  into  and  bolted  to  gunwales  with  one-half  (i)  inch  drift  bolts. 

47.  Stanchions,— The^e  will  be  of  best  yellow  pine,  three  (3)  inches  by  four  (4) 
inches,  placed  under  alternate  beams  and  on  alternate  stringers,  and  be  well  nailed 
with  wire  nails  at  top  and  bottom. 

48.  Plank-sheer.— TinB  will  be  of  white  oak,  two  (2)  inches  by  ten  (10)  inches, 
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Bcaifed  together  -with  scarfs  not  lese  than  thirty  (30)  inches  long^  and  spiked  to 
beams  and  gunwales. 

49.  Decking. — ^This  wiU  be  of  white  pine,  well  seasoned,  dressed  on  one  side  and  on 
both  edges,  to  be  two  (2)  inches  thick  after  dressing.  The  strakes  will  be  not  more 
than  six  (6)  inches  wide,  oatganged  for  caulking  and  nailed  to  each  and  every  beam 
with  20d.  wire  nails,  the  heads  punched  in  below  surface  of  deck  and  filled. 

50.  Timber  heade. — Four  (4)  pairs  of  timber  heads  of  white  oak,  six  (6)  inches  by 

IVf  R  O 
eight  (8)  inches  will  be  placed  as  shown  on  drawing     'g^l    ',  sheet  5,  and  will  be 

securely  bolted  to  gunwales  with  three-quarter  (^)  inch  screw  bolts. 

51.  In'oeing. — ^A  nosing  of  white  oak,  two  (2)  inches  by  six  (6)  inches,  will  run  all 
around  the  hull,  except  between  the  leads,  where  a  steel  plate  one-auarter  (i)  inch 
thick  and  twenty  (20)  inches  wide,  extending  three  (3)  incnes  on  deck,  and  eighteen 
(18)  inches  under  rake,  must  be  securely  fastened  with  one-half  (i)  inch  bolts,  of 
which  as  many  as  possible  must  be  screw  bolts. 

52.  Pump  well, — A  well  about  twenty-four  (24)  inches  square  will  be  put  through 

MRP 
the  bottom  of  the  hull,  extending  to  the  deck,  as  indicated  on  drawing  ~^gg^~~» 

sheet  5.  This  will  be  made  a  thoroughly  good  Job  and  very  well  fastened  to  the 
starboard  bulkhead. 

53.  Hatches. — The  necessary  hatchways  will  be  cut  in  the  deck  and  fitted  with 
coamings  and  covers. 

54.  Comer  airapa, — A  strap  or  band  of  iron,  five  (5)  Inches  by  one-half  (i)  inch,  will 
be  fitted  on  each  comer  of  null  and  secured  bv  screw  and  drift  bolts.  The  ends  of 
bands  must  be  well  chamfered  and  the  bolt  heads  flush.  The  straps  will  extend  three 
(3)  feet  in  each  direction. 

55.  Caulking, — The  seams  of  bottom  planking  will  be  well  filled  with  oakum  and 
tightly  horsed  up,  with  a  heavy  thread  of  oakum  laid  in  on  top.  The  sides  will  have 
two  (2)  heavy  throads  of  oakum  well  laid  in.  The  deck  will  have  one  (1)  thread  of 
cotton  and  one  (1)  heavy  thread  of  oakum.  The  seams  of  hull  will  be  payed  with 
red  lead  and  the  deck  with  white  lead,  all  thoroughly  laid  in. 

56.  Leads.— The  leads  will  be  forty-four  (44)  feet  high  and  bnilt  of  first-class  long- 
leaf  yellow  pine,  dressed,  except  the  cap  and  rungs  of  ladder,  which  are  to  be  of 

white  oak;  all  to  be  built  of  the  sizes  and  in  the  manner  shown  on  drawing  ~^gg^~^y 

sheet  5.  Each  inside  comer  of  leads  must  be  protected  with  a  three  (3)  inch  angle 
bar,  six  and  one- tenth  (6.1)  pounds  per  foot,  checked  in  flush  and  fastened  with  five- 
eighths  (f )  inch  screw  bolts  athwartship  and  five-eighths  (|)  inch  clinch  bolts  fore 
and  aft.  All  heads  must  be  flush  and  at  a  distance  of  eighteen  (18)  inches  apart. 
The  whole  must  be  built  in  a  first-class  and  substantial  manner. 

57.  Painting.— The  hull  above  the  water  line  and  the  leads  will  receiTe  three  (3) 
coats  of  pure  white  lead  and  linseed  oil  toned  to  lead  color. 

SFSOIAL  CONDmONB. 

58.  Inspection. — An  inspector  will  be  appointed  by  the  United  States,  who  will 
supervise  the  work.  He  shall  be  allowed  by  the  contractor  free  access  to  the  work 
and  full  facilities  for  inspection  at  all  times,  and  no  article  of  material  or  workman- 
ship shall  be  used  without  his  knowledge  and  approval.  In  case  of  any  disagree- 
naent  as  to  the  meaning  of  these  specifications,  the  decision  of  the  engineer  officer  in 
charge  shall  be  final,  and  he  shall  have  the  right  to  require  the  immediate  removal 
of  any  employee  of  the  contractor  deemed  incompetent  or  otherwise  objectionable. 

59.  Delivery. — All  of  the  pile  sinkers,  as  above  specified,  must  be  completed  and 
delivered  at  Cairo,  Illinois,  to  the  authorized  agent  of  the  engineer  officer  in  charge, 
within  three  (3)  months  after  date  of  notification  of  award  ot  contract. 

60.  Changes. — ^The  right  is  reserved  to  make  any  changes  in  the  details  of  the  con- 
struction which  the  engineer  officer  in  charge  may  consider  necessary,  at  any  time 
daring  the  progress  of  the  work. 

61.  Omissions. — ^In  general,  the  object  of  these  specifications  is  to  secure  for  the 
United  States  first-class  pile  sinkers,  constructed  of  the  best  material  and  in  the  best 
manner.  Should  there  be  any  omission  in  the  specifications,  either  in  the  text  or 
the  drawing,  the  contractor  must  supply  such  omission  in  accordance  with  the  best 
practice  of  l^at  builders,  without  extra  charge. 

(Drawings     'g^  ',  Shebt  6.) 

H.  E.  Waterman, 
Captain,  Corps  of  Engineers^ 
Seeretary  Mississippi  Biver  Commission, 
HifisissiPFi  Biver  Commibsiok,  Office  of  the  Skcuktaky, 

St.  Louis,  Mo.,  March  U,  1898. 
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IMPROVINO    IflSSISSIPPI    RIVER— -AD VKRTISBMBNT,    INSTRUCTIONS,    SPECIFICATIONS, 
PROPOSAL)  ETC.,  FOR  SMALL  STEAM  TENDERS,  FOR  MISSISSIPPI  RIVER  COMMISSION. 

ADVERTISEMENT. 

Proposals  for  Steam  Tenders  and  Pile  Sinkers.— Mississippi  River  Com  mi  n- 
sioD,  2732  Pine  street,  St.  Lonis,  Mo.,  March  14,  18d8. — Sealed  proposals,  in  tripli- 
cate, for  fnrniBliing  three  small  sleain  teudera  and  four  pile  sinkers,  will  be  received 
here  until  12  o'clock  noon,  standard  time,  April  14,  1898,  and  then  publicly  opened. 
Information  furnished  on  application.    H.  £.  Waterman,  Capt.  Eng'rs,  Sec'y. 

SPECIFICATIONS. 

OXIfKBAL  INSTBUCnOlfB  FOR  BU>DXB8. 

1.  The  attention  of  bidders  is  especially  invited  to  the  acts  of  Congress  approved 
February  26,  1885,  and  February  23,  1887,  as  printed  in  vol.  23,  page  332,  and  vol.24, 
page  414,  United  States  Statutes  at  Large,  which  prohibit  the  importation  of  for- 
eigners and  aliens,  under  contract  or  agreement,  to  perform  labor  in  the  United 
States  or  Territories  or  the  District  of  Columbia. 

2.  Preference  will  be  given  to  articles  or  materials  of  domestic  production,  condi- 
tions of  quality  and  price  being  equal,  including  in  the  price  of  foreign  articles  the 
duty  thereon. 

3.'  Bidders,  or  their  authorized  agents,  are  expected  to  visit  the  localities  referred 
to  and  to  make  their  own  estimates  of  the  facilities  and  difficulties  attending  the 
execution  of  the  work,  including  the  uncertainty  of  weather  and  all  other  con- 
tingencies. 

4.  No  proposal  will  be  considered  unless  accompanied  by  a  guaranty  in  manner 
and  form  as  directed  in  these  instructions. 

5.  All  bids  an4  guaranties  must  be  made  in  triplicate  upon  printed  forms  to  be 
obtained  at  this  office. 

6.  The  guaranty  attached  to  each  copy  of  the  bid  must  be  signed  by  two  responsi- 
ble guarantors,  to  be  certitied  as  good  and  sufficient  guarantors  by  a  judge  or  clerk 
of  a  United  States  court,  a  United  States  district  attorney,  a  United  States  cominifl- 
sioner,  or  a  judge  or  clerk  of  a  State  court  of  record,  with  the  seal  of  said  court 
attached. 

7.  A  firm  as  such  will  not  be  accepted  as  surety,  nor  a  partner  for  a  copartner  or 
firm  of  which  he  is  a  member.  Stockholders  who  are  not  officers  of  a  corporation 
may  be  accepted  as  sureties  for  such  corporation.  Sureties  must  be  citizens  of  the 
United  States. 

8.  Each  signature  to  guaranties  and  bonds  shall  have  affixed  to  it  an  adhesive  seal. 
All  signatures  to  proposals,  guaranties,  contracts,  and  bonds  should  be  written  out  in 
full,  and  each  signature  to  guaranties,  contracts,  and  bonds  should  be  attested  by  at 
least  one  witness,  and,  when  practicable,  by  a  separate  witness  to  each  signature. 

9.  Each  guarantor  will  justify  in  the  sum  of  twenty  (20)  per  centum  of  the  amount 
of  the  bid.  The  liability  of  the  guarantors  and  bidder  is  determined  by  the  act  of 
March  3, 1883,  22  Statutes,  487,  Chap.  120,  and  is  expressed  in  the  guaranty  attached 
to  the  bid. 


proposal  i  _  _ 

of  the  corporation,  followed  by  the' signature  of  the  presidenty^secretary,  or  other 
person  authorized  to  bind  it  in  the  matter,  who  should  file  evidence  of  his  authority 
to  do  so.  That  by  a  firm  should  be  signed  with  the  firm  name,  either  by  a  member 
thereof  or  by  its  agent,  giving  the  names  of  all  members  of  the  firm. 

11.  The  place  of  residence  of  every  bidder,  and  post-office  address,  with  county 
and  State,  must  be  given  after  his  signature. 

12.  All  prices  must  be  written  as  well  as  expressed  in  figures. 

13.  One  copy  each  of  the  advertisement,  the  instructions  for  bidders,  and  the 
specifications,  all  of  which  can  be  obtained  at  this  office  on  application  by  mail  or  in 
person,  must  be  securely  attached  to  each  copy  of  the  proposal  and  be  oonsidered  as 
comprising  a  part  of  it. 

14.  Proposals  must  be  prepared  without  assistance  from  any  person  employed  in 
or  belonging  to  the  military  service  of  the  United  States  or  employed  under  this 
office. 

15.  No  bidder  will  be  informed,  directly  or  indirectly,  of  the  name  of  any  person 
intending  to  bid  or  not  to  bid  or  to  whom  information  in  respect  to  proposals  may 
have  been  given. 

16.  Anyone  signing  the  proposal  as  the  agent  of  another  or  others  must  file  with 
it  legal  evidence  of  hie  authority  to  do  so. 
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t7.  All  blank  spaoee  in  the  proposal  and  bond  moBt  be  filled  in,  and  no  change 
sball  be  made  in  the  phraseology  of  the  proposal,  or  addition  to  the  items  mentioned 
therein.  Any  conditions,  limitations,  or  provisos  attached  to  proposals  wiU  be  liable 
to  render  them  informal  and  cause  their  rejection. 

18.  Alterations  by  erasure  or  interlineation  must  be  explained  or  noted  in  the  pro- 
posal, oyer  the  signature  of  the  bidder. 

19.  If  a  bidder  wishes  to  withdraw  his  proposal,  he  may  do  so  before  the  time  fixed 
for  the  opening,  without  prejudice  to  himself,  by  communicating  his  purpose  in  writ- 
ing to  the  officer  who  holds  it,  and  when  reached  it  shall  be  handed  to  him  or  his 
authorized  agent  nnread. 

20.  Reasonable  grounds  for  supposing  that  any  bidder  is  interested  in  more  than 
one  bid  for  the  same  item  will  cause  the  rejection  of  all  bids  in  which  he  is  interested. 

21.  No  bids  received  after  the  time  set  for  opening  of  proposals  will  be  considered. 

22.  The  proposals  and  guaranties  must  be  placed  in  a  sealed  envelope  marked 
"Proposals  for  small  steam  tenders,''  and  inclosed  in  another  sealed  envelope 
addressed  to  Captain  H.  E.  Waterman,  Corps  of  EneiDeers,  U.  S.  A.,  Secretary  Missis- 
sippi River  Commission,  2732  Pine  street,  St.  Louis,  Mo. 

^.  The  United  States  reserves  the  right  to  n^ect  any  and  all  bids,  and  to  waive 
any  informality  in  the  bids  received;  also  to  disregard  the  bid  of  any  failing  bidder 
or  contractor  known  as  such  to  the  Engineer  Department. 

24.  The  bidder  to  whom  award  is  made  will  be  required  to  enter  into  written  con- 
tract with  the  United  States,  with  good  and  approved  security,  in  an  amount  of 
twenty  (20)  per  centum  of  the  total  amount  of  the  contract,  within  ten  (10)  days 
after  being  notified  of  the  acceptance  of  his  proposal. 

25.  The  contract  which  the  bidder  and  guarantors  promise  to  enter  into  shall  be, 
in  its  general  provisions,  in  the  form  adopted  and  in  use  by  the  Engineer  Depart- 
ment of  the  Army,  blank  forms  of  which  can  be  inspected  at  this  office,  and  wnl  be 
famished  if  desired  to  parties  proposing  to  put  in  bids.  Parties  making  bids  are  to 
be  understood  as  accepting  the  terms  and  conditions  contained  in  such  form  of 
contract. 

26.  The  sureties  are  to  make  and  subscribe  affidavits  of  justification  on  the  back 
of  the  bond  to  the  contract  and  they  must  jointly  Justify  in  double  the  amount  of 
the  penalty. 

27.  Bidders  are  invited  to  be  present  at  the  opening  of  the  bids. 

oiMBRAL  oonmnom. 

28.  A  copy  of  this  advertisement,  significations,  and  instructions  will  be  attached 
to  the  contract  and  form  a  part  of  it. 

29.  The  contractor  should,  within  ten  (10)  days  from  the  award  of  the  contract, 
famish  this  office  with  the  post-office  address  to  which  oommunications  should  be 
sent. 

30.  Transfers  of  contracts,  or  of  interests  in  contracts,  are  prohibited  by  law. 

31.  The  contractor  will  not  be  allowed  to  take  advantage  oi  any  error  or  omission 
in  these  niecifications.  as  full  instructions  will  always  be  given  should  such  error  or 
omission  be  discoverea. 

32.  The  decision  of  the  engineer  officer  in  eharge  as  to  Quality  and  qaantity  and 
as  to  the  interpretation  of  these  specifications  shall  be  final. 

^.  Should  tiie  time  for  the  completion  of  the  contract  be  extended,  all  expenses 
for  inspection  and  superintendence  during  the  period  of  the  extension,  the  same  to 
be  determined  by  the  engineer  officer  in  eharge,  shall  be  deducted  from  payments 
dae  or  to  become  due  to  the  contractor:  Provided,  however,  That  if  the  party  of  the 
first  part  shall,  in  the  exercise  of  his  discretion,  because  of  freshets,  ice,  or  other 
force  or  violence  of  the  elements,  allow  the  contractor  additional  time  in  writing  as 
'provided  for  in  the  form  of  contract,  there  shall  be  no  deduction  for  the  expenses 
for  inspection  and  superintendence  for  such  additional  time  so  allowed:  Provided 
further,  That  nothing  in  these  speoifieations  shall  affect  the  power  of  the  party  of 
the  first  part  to  annul  the  contract  as  provided  for  in  the  form  of  contract  adopted 
and  in  use  by  the  Engineer  Department  of  the  Army. 

nSTAILID  SPBCDIGATIOIIS. 

34.  Oeneral, — The  work  to  be  contracted  for  under  these  specifications  is  the  build- 
ing of  three  (8)  small  stem-wheel  steamboats,  with  engines  and  boilers,  cabins  and 
pilothouses,  together  with  such  parts  and  appurtenances  as  are  hereinafter  described, 
and  shall  comprise  all  the  labor  and  tnatenai  of  every  description  necessary  for  the 
due  completion,  testing  under  steam,  and  delivery  of  said  boats.  The  niUowing 
specifications  will  describe  and  refer  to  one  (1)  boat  onlv,  and  it  is  understood  that 
all  the  three  (3)  boats  to  be  contracted  for  shall  be  in  all  respects  similar  and  made 
in  accoxdanoe  with  these  speoifieations  and  the  drawings  herein  referred  to. 
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85.  DrawiHg$,—Th^  drawings  fomlBhed  to  oontraotor  will  be  the  following,  and 
will  be  marked  and  known  by  the  nomben  here  indicated:  ~~  gg^ — ^-^ 

Sheet  1,  lines  of  hnll. 
Sheet  2,  elevation. 
Sheet  3,  loneitadinal  section. 
Sheet  4,  mam  deck  plan. 
Sheet  5,  cross  sections. 

86.  ModeL—The  contractor  will  be  required  to  make  his  own  model  according  to 
the  lines  on  Sheet  No.  1.  and  also  to  famish  a  neatly  linished  model  to  the  same  scale 
as  the  drawing  and  deliver  same  to  this  office  at  as  early  a  date  as  possible  after  the 
awarding  of  the  contract. 

87.  Oeneral  dimmHom — 

Length  between  perpendiculars SO'  0" 

Length  over  fantails 93'  0" 

Beam,  molded 17'  0" 

Width  over  nosings 18'  4" 

Depth,  molded 8'  9" 

Crown  of  deck 4" 

Sheer,  forward V  6" 

Sheer,  aft 1'  0" 

Draft,  fnlly  equipped,  estimated  at 2f  0" 

HULL. 

88.  Material. — ^AU  steel  used  in  the  construction  of  the  hull  to  have  a  tensile 
strength  of  54,000  to  62,000  pounds  per  square  inch,  an  elougation  of  about  25  per 
cent  in  8  inches,  with  a  minimum  reauction  of  area  at  fracture  of  50  per  cent,  and 
must  be  able  to  doable  over  close  upon  itself  without  showing  signs  of  nracture  upon 
its  outside  edges.  No  plate  or  shape  to  be  used  if  more  than  2^  per  cent  lighter  than 
its  standard  weight. 

89.  PlaHng. — Outside  plating  to  be  iV  uich  thick  except  knuckle,  which  is  to  be 
^  inch  thick.  The  longitudiual  seams  to  be  single  riveted  lap  and  all  transverse 
seams  to  be  doable  riveted  butt,  with  butt  straps  on  inside  ^  inch  thicker  than  the 

Slates  which  they  connect.    The  abutting  edges  of  plates  to  be  nlaned  or  otherwise 
tted  metal  to  metal.    The  outside  strakes  of  plating  to  have  mlers  fitted  in  nnder 
every  fhune,  of  the  full  width  of  the  angle.    * 

40.  Biveting, — The  rivets  to  be  i  inch  in  diameter  for  the  general  work  thonghout 
the  hull  except  where  the  nature  of  the  work  calls  for  some  other  size.  Rivets  to  be 
either  soft  steel  or  best  iron,  and  rivet  spacing  to  be  in  accordance  with  the  roles  of 
the  American  Shipmasters'  Association. 

41.  Bulkheads, — The  hnll  to  be  divided  into  four  (4)  water-tight  compartments  by 
transverse  water-tight  bulkheads,  on  frames  No.  8,  No.  27,  and  No.  42,  respectively, 
and  to  be  stiffened  longitudinally  by  two  fore  and-aft  bulkheads.  These  latter  to 
be  of  iV  ^^^^  Pl^^  ^^^^  ^X  ^°^  bottom  chords  of  2i''  x  2^"  x  4:5  lb.  angle  bar,  and 
stiffened  by  2''  X  2"  x  8.2  lb.  angles  spaced  18  inches  apart  to  coincide  with  frames. 
Tlie  bottom  angle  to  be  riveted  to  each  reverse  frame  and  the  top  angle  perforated 
with  holes  for  securing  deck  beams.  The  longitudinal  bulkheads  are  placed  at  a 
distance  of  8  feet  apart  and  are  not  to  be  water-tight.  The  transverse  bulkheads  to 
be  of  iV  ^^^^  plates  riveted  to  floor  frames  and  st&ened  by  2"  x  2"  x  3.2  lb.  angles, 
spaced  2  feet  apart. 

42.  ^oniM.—Frames  to  be  8"  X  2"  x  4.5  lb.  angles,  in  not  more  than  two  pieces. 
Reverse  frames  to  be  2"  x  2"  x  3.2  lb.  angles  extending  from  knuckle  to  knnckie. 
Frames  to  be  spaced  18  inches  apart. 

48.  Stringen. — A  plate  18  inches  wide  and  i  inch  thick  to  run  all  fore  and  aft  on 
each  side  of  hnll,  projecting  6  inches  outboard  and  secured  to  skin  plating  of  the 
gunwale  bar,  which  is  to  be  2^"  X  2f "  x  5  lb.  angle.  On  the  inboard  side  the 
stringers  are  to  be  attached  to  every  frame  by  ^  inch  gusset  plates  and  2"  x  2"  x 
8.2  lb.  angle  clips.  At  the  bow  end  these  plates  are  to  be  made  wider  outboard  to 
carry  the  outriggers  and  head  block  for  towing  head,  and  at  the  engine  room  they 
are  to  extend  inooard  far  enough  to  take  the  cylinder  beams  and  waterway  alongside 
of  deck. 

44.  IVaiMom.— To  be  made  of  -fg  inch  plate  and  have  a  3"  X  2"  x  4.5  lb.  angle  bar 
riveted  to  the  top  edge  bent  to  camber  of  deck  and  perforated  with  holes  for  bolting 
deck  pladkiuff . 

45.  Siefn,'-'To  be  made  of  If  X  8"  bar.  The  floors  in  bow.  No.  1  to  No.  5,  to  be 
made  of  iV  iiic^^  plate  and  a  foundation  plate  to  be  riveted  on  floors  No.  3,  No,  4,  and 
No.  5,  to  receive  capstan  engine. 

46.  Cylinder  freams.— These  are  to  be  built  up  of  steel  plates  i  inch  thick  and  2^"  x 
2i"  X  5  lb.  angles  riveted  to  stringers  and  strengthened  by  angle  braces  or  gossets, 
as  shown  on  sheet  No.  4,  and  by  stanchions  in  the  hold. 
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47.  Bailer  bed.— Four  e"  X  8  lb.  oluuinel  bus  to  be  riyeted  to  floon  No.  16  to  No. 
22,  indaaiYO,  Bpftced  as  shown  on  sheet  No.  5  with  a  i-inoh  plate  riyeted  on  top  and 
extending  to  fore-and-aft  bnlkheads  and  seenred  thereto  by  2"  x  2"  x  3.2  lb.  angles. 
Similar  provision  to  be  made  for  sopporting  back  end  of  boiler. 

48.  Buddert. — ^Two  balanced  mddBrs,  eaon  spaced  4  feet  9  inches  from  center  line 
oi  boat,  to  be  made  with  stocks  of  4-inch  diameter  extra  heavy  wrought  iron  or 
steel  tnbe,  and  blades  of  ^inch  steel  plate,  of  the  size  and  shape  required.  The 
rudder  tube  to  be  about  7  inches  diameter,  bushed  at  each  end  for  bearings  for  rudder 
stock  aud  secured  to  huU  by  a  riveted  flange,  and  otherwise  substantiaUy  braced  by 
angle  bars  and  g^ussets.  The  rudder  stocks  to  have  iron  bands  shrunk  on,  turned  to 
form  Journals,  and  to  have  solid  ends  welded  in  at  top  which  will  be  squared  to 
receive  the  wrought  iron  tillers.  Flanges  and  friction  nngs  of  brass  to  be  provided 
to  caary  the  weignt  of  rudders. 

49.  frhea  eftoiiM.— Chains  of  1  inch  diameter  with  l^-inch  turn-buckles  to  be  fitted 
to  cylinder  beams,  as  shown  on  Sheet  No.  3.  The  braces  to  be  made  of  4-inch  pipe 
stepped  on  cylinder  beams  and  secured  thereto,  and  the  heads  to  be  tied  by  a  f-inch 
bolt  with  a  piece  of  l^-inch  pipe  between. 

50.  Deek  leaiM.— To  be  of  white  oak  2"  x  ik"  dressed  on  four  sides  and  bolted  to 
frame  gussets,  stringer  plates,  and  longitudinal  bulkheads. 

61.  JDsol;.— To  be  of  white  pine  li^'  X  &'*  dressed  and  ontgauged  for  caulking.  The 
center  strake  of  forward  deck  to  be  white  oak,  of  sufficient  width  to  receive  the  base 
of  eapetan.  Deck  to  be  fastened  with  16d  wire  spikes  and  caulked  with  one  tiiread 
of  eotton  and  one  thread  of  oakum  and  seams  payed  with  pitch. 

62.  Flank-^keer  and  no9ing.^To  be  of  white  oak.  The  upper  plank-sheer,  If''  x  10", 
to  be  bolted  through  stringer  plate  and  through  lower  p&nk-sheer,  which  is  to  be 
5''  x  6".  Nosing  to  be  2"'  X  7^^  spiked  to  upper  and  lower  plank-sheer.  Where  oak 
comes  in  contact  with  steel  anywhere  throughout  the  boat  a  thickness  of  tarred  felt 
must  be  interposed. 

53.  Flooring. — Floors  of  l^-inch  white  pine  to  be  laid  in  bunkers  and  stoke  hold 
and  to  be  made  with  ship  lap  Joints  so  they  can  be  taken  up  to  dean  and  paint  the 
metal  work  beneath  them. 

54.  Fenden, — ^Two  tow  fenders  at  bow  to  be  white  oak  about  10  inches  wide.  The 
side  stationary  fenders  to  be  white  oak  ^"  X  V  at  bottom  and  4"  x  4"  at  top,  and 
swinging  fenders  4''  X  ^"  at  bottom  and  2i"  X  5"  at  top.  properly  lashed  in  place. 

55.  Stack  knoety  hiU  and  oavila,^-Two  stack  knees  of  wnite  oak  to  be  placed  at  bow 
and  firmly  secured  by  knees  of  steel  plates  and  angles.  The  usual  bitts  and  sheave 
chocks  also  to  be  placed  at  bow,  as  shown  on  sheet  No.  4,  made  and  secured  in  a 
first-class  manner.  Six  iron  cavils  to  be  located  as  shown  and  bolted  through  stringer 
plates  and  plank-sheers.    Two  ring  bolts  to  be  placed  at  after  end  of  fantails. 

56.  SateheM. — Hatchways  to  be  cut  in  deck  for  coal  and  for  access  to  the  hold. 
The  eual  hatches  to  be  fitted  with  iron  frames,  gratings,  and  covers,  and  the  hatches 
in  cabins  to  have  covers  flush  with  deck  and  ring  bolts  for  lifting.  Man- ways  to 
be  out  in  bulkheads  to  give  access  to  those  compartments  not  provided  with  hatch- 
ways. 

67.  Fainting. — ^The  iron  work  to  be  painted  with  one  coat  of  metallic  paint  when 
put  in  plaoe,  to  prevent  rusting,  and  when  completed,  the  outside  to  receive  two 
more  coats  before  launching;  each  coat  to  be  thoroughly  dry  before  the  next  is 
applied. 

5i8.  Testing. — ^The  hull  to  be  tested  for  leaks,  before  being  launched,  by  having  the 
bottom  filled  with  water  to  a  depth  of  about  6  inches. 

OAVa  AXD  BOUMR  DICKS. 

59.  Deeikhonee. — ^To  extend  from  forward  bulkhead  to  engine  room  at  a  width  of  12 
feet,  and  from  thence  to  splash  bulkhead  to  be  widened  out  to  17  feet.  The  boiler 
room  to  be  27  feet  long  and  divided  from  cabin  by  bulkhead  sided  on  both  sides  of 
staadin^  up  to  roof  of  skylight.  The  cabin  to  be  13  feet  6  inches  long  and  kitchen 
7  feet  3  inches  long,  divided  from  cabin  and  engine  room  by  single  bulkheads  extend- 
ing to  roof  of  sk^ight.  Main  posts  to  be  3''  X  3''  and  studs  li"  x  S"  white  pine. 
The  whole  to  be  sided  with  i  inch  white  pine.  The  strakes  to  be  about  3  inches 
wide,  tongued  and  grooved  and  beaded  on  the  outside,  and  laid  horizontally^  except 
at  the  rounded  comers  at  bow,  which  will  be  vertical. 

00.  Boiler  deck, — ^To  be  laid  with  |  inch  white  pine  in  strakes  about  3  inches  wide, 
tODgued  and  grooved  and  beaded  on  under  side,  and  finished  in  the  usual  manner 


ritA  waterways,  fScMing,  and  nosing. 
61.  8kgligkt.--To  ■'--•• 


To  be  9  feet  6  inches  wide,  and  extend  firom  forward  end  of  boiler 
room  alt  to  within 3  feet  of  splash  bulkhead;  to  be  2  feet  high  and  fitted  with  tran- 
som sashes  as  shown  on  sheets  No.  2  and  No.  3.  The  carlines  to  be  of  white  pine 
IV  X  4^',  spaced  about  18  inches  apart,  and  the  roof  laid  with  j-inch  white  pine 
■ame  as  on  boiler  deck  and  finished  in  the  same  manner. 
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62.  BtMf, — ^All  zoofii  to  be  covered  with  a  first-claM  quality  of  10-oz.  cotton  dacl:, 
fMtened  with  10-oz.  tinned  tacks,  and  painted  two  coats  of  pure  white  lead  and  yel- 
low ochre  ground  in  liuseed  oil  and  properly  sanded. 

63.  DwiT9  a«d  triffd<Hr«. — ^The  boiler  room  to  haye  a  window  at  bow  end  and  two 
shutters  at  each  side,  arranged  as  shown  on  sheets  No.  2  and  No.  4,  and  the  engine 
room  to  have  two  windows  on  each  side  and  the  usual  shutters,  in  two  folds,  for  gi  v<- 
ing  access  to  engines.  The  cabin  and  kitchen  are  each  to  have  two  doors  \\  inch 
thick,  lower  part  paneled  and  upper  part  glass.  The  end  doors  to  engine  room  to  be 
of  similar  construction.  The  boiler  room  to  have  sliding,  batten^  doors  4  feet 
wide,  and  the  doors  to  closets  and  crew's  bunks  in  engine  room  also  to  be  batten e* I 
doors.  All  the  battened  doors  to  be  made  from  J-inch  white  pine  siding.  The  glass 
used  for  doors  and  windows  on  main  deck  to  be  double  strength  American,  and  all 
the  other  glass  to  be  single  strength.  All  doors  to  have  locks  of  good  quality,  with 
black,  porcelain  knobs,  and  all  windows,  doors,  and  transom  sashes  to  be  fully  fitted 
with  necessary  hinges,  hooks,  and  fastenings  of  good  quality. 

64.  Ladders. — One  iron  ladder  at  forward  end  of  cabin  from  main  to  boiler  deck, 
two  short  ladders  from  boiler  deck  to  skylight  roo^  and  two  ladders  in  stoke  hold  to 
be  provided  and  fitted  in  place. 

65.  Pilot  hovse.— To  be  10  feet  wide  and  8  feet  long,  built  at  the  forward  end  of 
and  in  line  with  front  of  deck  house,  and  to  be  fitted  with  sliding  sash  on  three 
sides  and  with  adjustable  sight  shades  at  front  in  the  usual  manner.  The  pilot 
house  to  be  fitted  up  with  folding  seat,  30  inches  wide  when  opened  out,  to  answer 
for  a  bunk,  and  also  with  the  necessary  speaking  tubes,  bell  trumpets,  and  bell  and 
whistle  cords. 

66.  Steering  wheel,  etc, — Steering  wheel  to  be  6  feet  diameter  and  fitted  up  in 
pilot  house  in  first-class  manner,  and  have  all  tiller  ropes,  guide  sheeves,  etc.,  neces- 
sary for  the  proper  working  of  the  rudders. 

67.  Bell,  etc. — One  8  inch  gong  and  1  jingler  to  be  placed  in  engine  room,  with  bell 
trumpet  and  wire  bell  pulls  leaMding  to  pilot  house,  fitted  up  in  first-class  manner. 

68.  Flag  poles, — One  flag  pole  to  be  fixed  at  the  aft-er  end  of  pilot  house  and  one 
at  splash  bulkhead. 

69.  Crew's  quarters  and  closets, — ^Two  closets  to  be  built  at  after  end  of  engine  room. 
The  soil  pipes  to  be  steel  tubes  of  suitable  size  and  shape,  flanged  at  bottom  end 
and  riveted  to  plating  of  hull.  Forward  of  closets  a  room  to  be  built,  sided  about 
6  feet  high  and  fitted  with  four  bunks  30  inches  wide.  The  main  posts  for  this  room 
to  go  up  to  roof  of  skylight.  The  tillers  swing  over  the  top  of  this  room,  and  con- 
sequently they  must  be  framed  with  this  in  view.  Forward  of  crew's  room  a  locker 
is  to  be  placed,  but  should  this  not  leave  sufficient  space  for  operating  levers  the 
contractor  may  place  locker  in  some  other  place  to  be  hereafter  selected. 

70.  Down  spouts  and  scuppers, — Two  down  spouts  from  pilot  house  linch  diameter, 
three  on  each  side  of  skylight  1^  inch  diameter  and  three  swinging  scuppers  on  each 
side  of  boiler  deck  2  inches  diameter,  of  heavy  tin  or  galvanized  iron,  to  be  furnished 
and  fitted  in  place. 

71.  Furnishing.— The  cabin  to  be  fitted  with  two  double  bunks  placed  as  shown  on 

Slan  sheet  No.  4,  each  having  a  drop  seat  attached  to  the  lower  rail ;  one  table  2' 
'*X^'  (y  with  white  pine  frame  and  hardwood  top;  one  white  enameled  iron  comer 
washbowl  with  nickel-plated  cocks,  fitted  in  place,  with  waste  pipe  of  iron  connected 
to  side  of  hull  without  trap,  one  of  the  basin  cocks  to  be  connected  to  the  under  side 
of  shell  of  heater.  The  kitchen  to  be  fumish«d  with  a  table  2'  0"xZ'  6"  with  white 
pine  frame  and  hardwood  top;  one  white  enameled  iron  sink  24''xl4"  secured  in 
place  and  fitted  with  iron  waste  pipe  connected  to  side  of  hull  and  without  trap. 
A  table  to  be  fitted  to  side  of  kitcnen  with  drain  board  to  sink,  and  above  table  three 
tiers  of  shelves  10  inches  wide  and  6  feet  long.  On  starboard  side  a  cupboard  with 
double  doors  top  and  bottom,  and  shelves  complete.  On  port  side  a  cooking  range 
to  be  placed  and  fitted  complete  with  the  necessary  smoke  pipe  carried  to  center  of 
skylight  and  provided  with  galvanized  iron  casing,  deck  flange  and  hood  properly 
secured  and  made  water-tight.  All  woodwork  to  be  amply  protected  against  fire  by 
linings  of  sheet  zinc  and  air  spaces.  The  range  to  be  ^lo.  204  Majestic,  plain  shelf, 
or  other  of  equal  size  and  quality. 

72.  Work  heneh.^A  vise  bench  to  be  provided  in  engine  room,  placed  as  shown  on 
sheet  No.  4. 

73.  Painting.— AU  woodwork  above  main  deck  to  receive  three  coats  of  pure  white 
lead  and  raw  linseed  oil:  all  knots  to  receive  a  coat  of  shellac.  Three  name  boards 
with  name  of  boat  in  gilt  letters  on  a  dead  black  ground  to  be  put  on  sides  of  pilot 
house  and  the  name  to  be  also  painted  on  splash  bulkhead  and  on  each  side  of  bows, 
as  shall  be  directed.    The  draft  marks  also  to  be  painted  on  bow  and  quarters. 


74.  J^^fi«9.— One  pair  of  stem  wheel  engines  with  cylinders  8i  inches  in  diameter 
and  48  inches  itroke  fitted  with  poppet  valves  and  California  cnt-ofiT  or  other  of 
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equal  merit,  ftod  designed  of  soffioient  strength  for  working  under  »  steam  pressure 
of  180  pounds  per  square  inch,  to  he  famish^  and  fitted  in  place  complete. 

75.  Shaft  and  wheel, — Shaft  to  he  of  hammered  steel  4^  inches  hexagon  and  about  15 
feet  long,  fitted  with  three  oast-iron  wheel  flanges,  having  pockets  for  12  paddle 
arms.  Wheel  to  he  12  feet  outside  diameter  of  ouckets  ana  buckets  to  he  13  feet 
long  and  18  inches  wide.  Arms  and  buckets  to  be  of  white  oak  and  wheel  to  be 
fitted  with  circles  made  of  i*H''x2i"  iron  on  each  side  of  each  set  of  arms,  bolted  with 
three  4-inch  bolts  to  each  segment. 

76.  Cranks. — To  he  of  forged  steel,  shrunk  and  keyed  on  shafts  and  fitted  with 
eteel  wrist  pins. 

77.  PUmaiis.— To  he  built  up  of  Iron  or  steel  tubing  with  solid  stub  ends  and  braced 
eflSciently  with  truss  rods. 

78.  Stidee,  etc, — ^Slides  and  cross-head  to  he  of  oast  iron  carefhlly  finished  and  fitted 
with  bronze  gibs. 

79.  Operating  ^ear.— Throttle  valve  to  he  overhead,  with  reversing  and  cut-oif 
shafts  below  deck,  and  provided  with  necessary  handles  and  quadrants  as  shown  on 
sheets  No.  4  and  No.  5.  Ship-up  rig  and  all  other  fittings  required  for  the  proper 
working  of  the  engines  to  be  provided. 

80.  Sieam  and  exhauet  pipes.— To  he  of  lap  welded  steel  tubing,  with  flange  coup- 
lings, fitted  in  accordance  with  the  requirements  of  the  rules  of  the  Steamboat-InNpec- 
tion  Service.  The  main  steam  line  to  be  3  inches  in  diameter,  and  the  braneheB  Ui 
cylinders  2  inches  in  diameter;  exhaust  to  he  3  inches  diameter  and  provided  with 
blast  pipe  to  chimney  and  escape  to  atmosphere  with  valve  for  reffulating  siinie. 

81.  Heater. — To  be  placed  athwartship  near  boiler  bulkhead  ana  fitted  with  a  coil 
of  1-ineh  iron  pipe  and  all  connections  from  feed  pump  to  boiler. 

82.  Pumps  and  stfphons. — The  following  will  he  furnished:  One  outside  packed 
plunger  pump  for  feeding  boiler,  furnished  with  a  separate  valve,  and  hose  coupling 
for  fire  purposes  and  washiog  down;  one  hand  deck  pump,  connected  to  mud  drum 
for  filling  boiler  and  hose  connection  forwashing  out  boiler;  four  bilge  syphons,  with 
all  connecting  pipes  and  valves,  placed  most  conveniently,  one  in  each  water-tight 
compartment.  A  pump  well  12  inches  in  diameter  to  be  placed  in  corner  of  stoke 
hold,  and  to  be  connected  to  both  sides  of  boat ;  the  intake  pipes  to  he  fitted  to  screen 
boxes  riveted  to  hull,  and  provided  with  straightway  valves  placed  as  near  to  hull 
as  practicable. 

83.  Capstan. — One  single  barrel  steam  capstan,  ''Providence"  or  other  of  equal 

Duality,  to  be  placed  on  forward  deck  with  engines  in  hold.    Cylinders  to  be  4  inches 
iameter  and  o  inches  stroke,  and  fitted  with  starting  valve  and  all  oil  cups,  etc. 

84.  Boiler  and  Htiings.— The  boiler  to  he  44  inches  diameter  and  16  feet  long,  with  18 
tuhes,  each  4  inches  diameter,  and  to  be  built  of  marine  steel  of  60,000  to  65,000  pounds 
tensile  strength  and  .33  inches  thick,  for  a  working  pressure  of  180  pounds  per  square 
inch.  All  holes  to  be  drilled,  with  the  horizontal  seams  double  riveted  ana  arranged 
so  as  to  be  above  the  fire  line.  Steam  and  mud  drums  as  shown  on  drawings  to  l>e 
provided,  and  all  fiat  surfaces  to  be  efficiently  stayed  where  required.  The  ooiler  to 
he  proviaed  with  the  vsnal  casing  made  of  No.  16  sheet  steel,  stifl'ened  with  angle 
hars,  and  to  have  a  cast-iron  front,  and  all  doors,  grate  bars,  and  bearers  necessary. 
The  smokestack  is  to  he  of  No.  14  and  No.  16  sheet  steel  with  breeching  of  No.  14 
sheet  steel,  and  with  casings  and  umbrella  for  roof.  The  ash  pan  is  to  be  of  No.  12 
sheet  steel  lined  with  split  brick.  The  boiler  is  to  be  built  in  with  best  fire  brick  in  a 
good  and  substantial  manner.  The  boiler  is  to  be  furnished  with  a  spring  safety 
valve,  a  3-inch  extra  heavy  steam  valve,  a  blow-off  valve,  feed  and  check  valveR,  a 
water  gauge  and  three  try  cocks,  two  steam  gauges,  one  long  bell  whistle  4  inches 
diameter  with  valve  for  same  worked  from  pilot  house.  Steam  valves  for  feed  pump, 
hilge  syphons  and  whistle  to  be  connected  directly  to  steam  drum.  All  piping  and 
valves,  together  with  sight  feed  lubricator  and  all  drains  and  oil  cups,  requisite  for 
the  full  equipment  and  operation  of  the  machinery,  whether  specifically  mentioned 
or  not,  must  be  furnished. 

85.  Pipe  and  boiler  covering.— The  steam  drum,  top  of  boiler,  steam  pipes  from  boiler 
to  engine,  and  exhaust  pipes  from  branches  at  engine  to  heater,  to  be  covered  with 
a  good  magnesia  covering,  to  be  approved  by  the  engineer  officer  in  charge. 

86.  Tools,  etc.— The  following  tools,  etc.,  must  be  furnished :  One  parallel  vise. 
Prentiss  or  other  of  equal  qualitv,  with  4^inch  Jaws;  one  6-inch,  one  10-inch,  ana 
one  15-inch  shifting  wrench^  such  foreed  and  special  wrenches  as  may  be  requisite 
about  engines;  one  macbimsts'  handliammer;  six  machinists'  chisels,  assorted;  a 
full  set  of  oilers;  one  coil  of  hawser-laid  best  manila  rope,  3^  inches  circumference. 

sracLUi  ooHDrnoKs. 

87.  Inepeetion. — ^Inspectors  will  be  appointed  by  the  United  States  to  supervise  the 
work,  and  the  contractor  must  at  all  times  give  them  access  to  the  work  and  full 
faculties  for  examination  of  all  material  and  workmanship.  Such  tests  of  material 
as  are  deemed  necessary  are  to  he  made  at  the  expense  of  the  contractor,  under  the 
sapervision  of  the  inspectors. 
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88.  Extra  work, — It  is  the  intent  of  these  specifications  to  secure  to  the  United 
States  three  (3)  steam  tenders  of  first-class  construction  and  best  materials,  com- 
plete in  all  respects  for  boats  of  their  class  and  ready  for  operation,  and  eyerything 
necessary  for  this  purpose  is  to  be  supplied  by  the  contractor,  whether  specially 
mentioned  in  these  specifications  or  not.  No  claim  whatever  shall  at  any  time  be 
made  upon  the  United  States  bv  the  contractor  for  or  on  account  of  any  extra  work 
or  material  performed  or  f^imished,  or  alleged  to  have  been  performed  or  furnished, 
unless  such  extra  work  or  materials  shall  have  been  expressly  required  in  writing  by 
the  engineer  ofiQcer  in  charge,  the  prices  and  quantities  thereof  having  been  nzst 
agreed  upon  by  the  contracting  parties  and  approved  by  the  Chief  of  Engineers. 

89.  Time  of  oompletion  and  place  of  delivery,— The  three  boats  are  to  be  finished  com- 
plete, and,  after  a  trial  trip  of  each  boat  under  its  own  steam  of  not  less  than  six 
nours,  delivered  to  the  autnorized  agents  of  the  engineer  officer  in  charge  at  Cairo, 
Illinois,  within  4i  months  from  date  of  notification  of  award  of  contract. 

90.  Penalty, — In  ease  of  failure  to  complete  and  deliver  any  boat  within  the  time 
specified,  the  contractor  will  be  liable  for  any  and  all  expenses  to  which  the  United 
States  may  be  put  because  of  said  failure,  the  same  to  be  determined  by  the  engineer 
officer  in  charge. 

91.  Interpretation  of  oontraot. — In  case  of  any  doubt  or  disagreement  arising  under 
these  specifications,  the  decision  of  the  engineer  officer  in  charge  shall  be  final,  and 
he  shall  have  the  right  to  require  the  immediate  removal  of  any  employee  of  the 
contractor  who  is  deemed  incompetent  or  otherwise  objectionable. 

92.  Paymente, — When  the  hull  of  any  boat  is  finished,  its  cylinder  beams  in  place, 
and  said  boat  successfully  launched,  fifty  (50)  per  cent  of  the  contract  price  for  this 
boat  will  be  paid.  When  any  boat  is  completed  and  received  by  the  engineer  officer 
in  charge,  forty- five  (45)  per  cent  of  the  contract  price  for  such  boat  will  be  paid. 
Five  (5)  per  cent  of  the  contract  price  for  each  boat  will  be  retained  for  one  month 
after  its  delivery,  to  make  good  any  defects  that  may  be  discovered  in  its  material 
or  workmanship.  The  contractor  will  be  required  to  make  good,  at  his  own  expense, 
any  defects  that  may  be  discovered  at  any  time  during  the  continuance  of  the  con- 
tract, even  though  not  discovered  by  the  inspector  at  an  earlier  date. 

93.  Oumerehip.—All  parts  paid  for  under  the  system  of  partial  payments  above 
specified  shall  become  thereby  the  sole  property  of  the  United  States,  but  this  pro- 
vision shall  not  be  interpreted  as  relieving  the  contractor  from  the  sole  responsi- 
bility for  the  proper  care  and  protection  or  said  parts  paid  for  prior  to  acceptance^ 
or  from  any  other  of  the  provisions  of  these  specifications. 

94.  Proposals, — Proposal  will  be  received  for  one,  two,  or  three  small  tenders,  in 
accordance  with  the  above  specifications,  and  the  right  is  reserved  to  accept  or 
reject  any  or  all  of  the  bids  thus  received,  or  to  award  the  contract  in  such  manner 
as  may  be  deemed  best  for  the  interest  of  the  United  States. 

M  R  C 
(Drawings  -^ggy-^*  Sheets  1, 2, 3, 4, 6.) 

H.  E.  Waterman, 
Captain,  Chrps  of  Enaineere, 
Sec^y  Mississippi  Biver  CommissUm. 
Mississippi  River  Coboossion,  Office  of  the  Secretary, 

St,  LouU,  Mo.y  March  U,  1898. 


IMPROVINa    MISSISSIPPI    RIVER— ADVERTISEMENT,    INSTRUCTIONS,    SPECIFICATIONS, 
PROPOSAL,  ETC.,  FOR  LARGE  STEAM  TENDERS  FOR  MISSISSIPPI  RIVER  COMMISSION. 

ADYXBTIBIMBIIT. 

Proposals  for  Steel-hulled  Steam  Tenders. — Mississippi  River  Commission, 
2732  Pine  St.,  St.  Louis,  Mo.,  April  27,  1898.— Sealed  proposals  in  triplicate  for  fur- 
nishing five  large  steel-hulled  steam  tenders,  complete  with  machinery  and  cabins, 
will  be  received  here  until  12  o'clock  noon,  standard  time,  May  27, 1898,  and  then 
publicly  opened.  Information  furnished  on  application.  H.  £.  Waterman,  Capt. 
Eng'rs..  Seo'y. 

SPECIFICATIONS. 

onofSBAL  nrsmronoNs  fob  BronsBS. 

1.  The  attention  of  bidders  is  especially  invited  to  the  acts  of  Congress  approved 
Februarv  26, 1885,  and  February  23,  1887,  as  printed  in  vol.  23,  page  332,  and  vol.  24, 
page  414,  United  States  Statutes  at  Large,  which  prohibit  the  importation  of  for> 
eigners  and  aliens  under  contract  or  agreement  to  perform  labor  in  tne  United  States 
or  Territories  or  the  District  of  Columbia. 
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2.  Preference  will  be  giyen  to  articles  or  materialt  of  domestic  prodnotion,  condi- 
tions of  quality  and  price  being  equal,  including  in  the  price  of  foreign  articles  the 
daty  thereon. 

3.  Bidders  or  their  authorised  agents  are  expected  to  yisit  the  localities  referred 
to  and  to  make  their  own  estimates  of  the  facilities  and  difficalties  attending;  the  exe- 
cution of  the  work,  including  the  uncertainty  of  weather  and  all  other  contingencies. 

4.  No  proposal  will  be  considered  unless  aocompanied  by  a  guaranty  in  manner  and 
form  as  directed  in  these  instructions. 

5.  All  bids  and  guaranties  must  be  made  in  triplicate  upon  printed  forms  to  be 
obtained  at  this  office. 

6.  The  guaranty  attached  to  each  copy  of  the  bid  must  be  signed  bv  two  respon- 
sible ffuarantors,  to  be  certified  as  good  and  sufficient  guarantors  by  a  Judge  or  clerk 
of  a  United  States  court,  a  United  States  district  attome]^,  a  United  States  commis- 
sioner, or  a  judge  or  clerk  of  a  State  court  of  record,  with  the  seal  of  said  court 
attached. 

7.  A  firm  as  such  will  not  be  accepted  as  surety,  nor  a  partner  for  a  copartner  or 
firm  of  which  he  is  a  member.  Stockholders  who  are  not  officers  of  a  corporation 
may  be  accepted  as  sureties  for  such  corporation.  Sureties  must  be  citizens  of  the 
United  States. 

8.  Each  signature  to  guaranties  and  bonds  shall  have  affixed  to  it  an  adhesive  seal. 
All  signatures  to  proposals,  guaranties,  contracts,  and  bonds  should  be  written  out  in 
full,  and  each  signature  to  guaranties,  contracts,  and  bonds  should  be  attested  by  at 
least  one  witness,  and  when  practicable,  by  a  separate  witness  tq  each  signature. 

9.  Each  guarantor  will  pustify  in  the  sum  of  twenty  (20)  per  centum  of  the  total 
amount  of  the  bid.  The  liability  of  the  guarantors  and  bidder  is  determined  by  the 
act  of  March  3, 1883,  22  Statutes,  487,  chapter  120,  and  is  expressed  in  the  guaranty 
attached  to  the  bid. 

10.  A  proposal  by  a  person  who  affixes  to  his  signature  the  word  ''president," 
"secretary,'^  "a^ent,"  or  other  designation,  without  disclosing  his  principal,  is  the 
proposal  of  the  individual.  That  by  a  corporation  should  be  signea  with  the  name 
of  the  corporation,  followed  by  the  signature  of  the  president,  secretary,  or  other 
person  autnorized  to  bind  it  in  the  matter,  who  should  file  evidence  of  his  authority 
to  do  so.  That  by  a  firm  should  be  signea  with  the  firm  name,  either  by  a  member 
thereof  or  by  its  agent,  givine  the  names  of  all  members  of  the  firm. 

11.  The  place  of  residence  of  every  bidder  and  post-office  address,  with  county  and 
State,  must  be  given  after  his  signature. 

12.  All  prices  must  be  written,  as  well  as  expressed  in  figures. 

13.  One  copy  each  of  the  advertisement,  the  instructions  for  bidders,  and  the  speci- 
fications^ all  of  which  can  be  obtained  at  this  office  on  application  by  mail  or  in  person, 
mast  be  securely  attached  to  each  copy  of  the  proposal  and  be  considered  as  com- 
priainga  part  of  it. 

14.  Proposals  must  be  prepared  without  assistance  fVom  any  person  employed  in 
or  belonging  to  the  military  service  of  the  United  States  or  employed  under  this 
office. 

15.  No  bidder  will  be  informed,  directly  or  indirectljr,  of  the  name  of  any  person 
intending  to  bid  or  not  to  bid  or  to  whom  information  in  respect  to  proposals  may 
have  been  given. 

16.  Anyone  signing  the  proposal  as  the  agent  of  another  or  others  must  file  with 
it  legal  evidence  of  his  authority  to  do  so. 

17.  All  blank  spaces  in  the  proposal  and  bond  must  be  filled  in,  and  no  change 
shall  be  made  in  tne  phraseology  of  the  proposal,  or  addition  to  the  items  mentioned 
therein .  Any  conditions,  limitations,  or  provisos  attached  to  proposals  will  be  liable 
to  render  them  informal,  and  cause  their  rejection. 

18.  Alterations  by  erasure  or  interlineation  must  be  explained  or  noted  in  the  pro- 
posal over  the  signature  of  the  bidder. 

19.  If  a  bidder  wishes  to  withdraw  his  proposal  he  may  do  so  before  the  time  fixed 
for  the  opening,  without  prejudice  to  himself,  bv  communicating  his  purpose  in 
writing  to  the  officer  who  holds  it,  and,  when  reached,  it  shall  be  handed  to  him  or 
his  authorised  agent,  unread. 

20.  Reasonable  grounds  for  supposing  that  any  bidder  is  interested  in  more  than 
one  bid  for  the  same  item  will  cause  the  rejection  of  all  bids  in  which  he  is  inter- 
ested. 

21.  No  bids  received  after  the  time  set  for  opening  of  proposals  will  be  considered. 

22.  The  proposals  and  guaranties  must  be  placed  in  a  sealed  envelope  marked 
"Proposals  for  Large  Steam  Tenders,"  and  inclosed  in  another  sealed  envelope 
addressed  to  Captain  H.  £.  Waterman,  Corps  of  Engineers,  U.  S.  A.,  Secretary  Missis- 
sippi River  Commission,  2732  Pine  street,  St.  Louis,  Mo. 

23.  The  United  States  reserves  the  right  to  reject  any  and  all  bids,  and  to  waive 
any  informality  in  the  bids  received :  also  to  disregard  the  bid  of  any  failing  bidder 
or  contractor  known  as  such  to  the  Engineer  Department. 
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24.  The  bidder  to  whom  award  is  made  will  be  reqaired  to  enter  into  written  con- 
tract with  the  United  States,  with  good  and  approved  secnrity,  in  an  anionut  of 
twenty  (20)  per  centum  of  the  total  amonnt  of  the  contract,  within  ten  (10)  dayu 
after  being  notified  of  the  acceptance  of  his  proposal. 

25.  The  contract  which  the  bidder  and  guarantors  promise  to  enter  into  shall  be, 
in  its  general  provisions,  in  the  form  adopted  and  in  nse  by  the  Engineer  Depart- 
ment of  the  Army,  blank  forms  of  which  can  be  inspected  at  this  office,  and  will  be 
furnished  if  desired  to  parties  proposing  to  put  in  bids.  Parties  making  bids  are  to 
be  understood  as  accepting  the  t«rms  and  conditions  contained  in  such  form  of  con- 
tract. 

26.  The  sureties  are  to  make  and  subscribe  affidavits  of  justification  on  the  back 
of  the  bond  to  the  contract,  and  they  must  jointly  justify  in  double  the  amount  of 
the  penalty. 

27.  Bidders  are  invited  to  be  present  at  the  opening  of  the  bids. 

OBNKBAL  CONDrnONS. 

28.  A  copy  of  this  advertisement,  specifications,  and  instrnctions  will  be  attached 
to  the  contract  and  form  a  part  of  it. 

29.  The  contractor  should,  within  ten  (10)  days  from  the  award  of  the  contract, 
furnish  this  office  with  the  post-office  address  to  which  communications  should  be 
sent. 

30.  Transfers  of  contracts,  or  of  interests  in  contracts,  are  prohibited  by  law. 

31.  The  contractor  will  not  be  allowed  to  take  advantage  of  any  error  or  omission 
in  these  specifications,  as  full  instructions  will  always  be  given  should  such  error  or 
omission  be  discovered. 

32.  The  decision  of  the  engineer  officer  in  charge  as  to  quality  and  quantity  and 
as  to  the  interpretation  of  these  specifications  shall  be  final. 

33.  Should  the  time  for  the  completion  of  the  contract  be  extended,  all  expenses 
for  inspection,  and  superintendence  during  the  period  of  the  extension,  the  same  to 
be  determined  by  the  engineer  officer  in  charge,  shall  be  deducted  from  payments 
due  or  to  become  due  to  the  contractor:  Provided,  however,  That  if  thejparty  of  the 
first  part  shall,  in  the  exercise  of  his  discretion,  because  of  freshets,  ice,  or  other 
force  or  violence  of  the  elements,  allow  the  contractor  additional  time  in  writing  rh 
provided  for  in  the  form  of  contract,  there  shall  be  no  deduction  for  the  expenses 
lor  inspection  and  superintendence  for  such  additional  time  so  allowed :  Prorided, 
furthtr.  That  nothing  in  these  specifications  shall  affect  the  power  of  the  party  of 
the  first  part  to  annul  the  contract  as  provided  for  in  the  form  of  contract  adopted 
and  in  nse  by  the  Engineer  Department  of  the  Army. 

sPBoiAL  ooNnrnoMS. 

34.  General, — ^The  work  to  be  contracted  for  under  these  specifications  is  the  build- 
ing of  the  hulls,  cabins,  and  machinery  of  five  (5)  stern-wheel  tenders  or  towboats, 
together  with  such  parts  and  appurtenances  as  are  hereinafter  described,  and  shall 
comprise  all  of  the  materials,  tools,  labor,  etc.,  of  every  description  requisite  and 
necessary  for  the  proper  and  entire  completion  and  delivery  of  the  same.  During 
the  course  of  their  construction  the  tenders  will  be  known  as  No.  1,  No.  2,  No.  3,  No. 
4,  and  No.  5,  respectively,  and  will  be  referred  to  in  these  specifications  by  those 
numbers.  The  following  specifications  will  describe  and  refer  to  one  boat  only,  but 
it  must  be  understood  that  tenders  Nob.  1, 2, 3,  and  4  shall  be  in  all  respects  alike  and 
built  in  accordance  with  these  specifications  and  the  drawings  herein  referred  to. 
Tender  No.  5  will  be  similar  to  Nos.  1, 2, 3,  and  4,  excepting  that  the  main  engines  and 
the  wheel  are  to  be  larger,  and  such  other  minor  modifications  are  to  be  made  to 
correspond  therewith  as  nereinafter  specified. 

35.  FroposaU. — Proposals  will  be  received  for  any  one  or  more  of  the  tenders,  and 
bidders  must  state  the  number  that  they  propose  to  furnish  and  the  price  for  each 
with  high-pressure  enpnes  and  exclasive  ot  refrigerati  jg  plant.  Bidders  must  also 
state  a  separate  additional  price  for  each  refrigerating  plant  called  for  by  the  speci- 
fications, and  a  separate  additional  price  for  each  or  the  compound  engines  if  fur- 
nished instead  of  the  high-pref«sure  engines.  The  right  is  reserved  to  accept  or  reject 
any  or  all  bids  or  parts  thereof,  and  to  make  such  awards  as  may  be  deemed  most 
advantageous  to  the  United  States. 

36.  Bidders^  and  contractors^  drawingt, — Bidders  must  submit  with  their  proposals 
drawings,  in  triplicate,  showing  the  types  of  the  main  engines  (high  pressure  and 
compound)  and  general  plan  of  the  refrigerating  plant  that  tliey  propose  to  furnish, 
as  required  in  paragraphs  124, 125, 167,  and  168 ;  and  also  specifications,  in  triplicate, 
giving  full  description  of  the  same.  A  copy  of  these  specifications  should  be  attached 
to  each  copy  of  tne  proposal  and  be  referred  to  therein;  the  drawings  need  not  be 
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attached  to  the  proposalB,  but  sbonld  be  referred  to  therein.  The  Baooeasftd  bidder 
will  be  required  to  nunish  seven  (7)  copies  of  these  drawings  and  specifications  to 
complete  the  contract.  The  contractor  must  also  submit  to  the  engineer  officer  in 
charge,  for  approvaly  any  and  all  working  drawings  that  may  be  required  in  the 
prosecution  of  the  work  that  are  not  furnished  by  the  United  States,  including  a 
complete  set  of  the  details  of  each  size  of  main  engine.  A  complete  set  of  the 
tracings  of  these  working  drawings  must  also  be  furnished  and  deliyered  at  the 
office  of  the  secretary,  Mississippi  River  Commission,  St.  Louis,  Mo.,  upon  comple- 
tion of  the  work  and  prior  to  final  payment. 

37.  QfMlUjf  of  9MteriaL — Except  it  be  otherwise  specified,  all  materials  are  to  be  of 
the  best  quali^  of  their  respective  kinds,  and  all  labor  is  to  be  done  in  a  most  thor- 
ough, prompt,  and  workmimlike  manner,  to  the  full  satisfaction  of  the  engineer 
officer  in  charge.  Infill  cases  where  an  article  is  mentioned,  preceded  or  foUowed 
by  the  words  ''or  equal,"  ''best  quality,"  "approved  quality,  make."  "or  other 
equally  good,''  or  words  of  like  effect,  the  engineer  officer  in  charge  will  decide  as 
to  the  best  and  most  suitable  article  to  be  used. 

38.  Inspection. — ^Inspectors  will  be  appointed  by  the  United  States  to  supervise 
the  worl^  and  the  contractor  must  at  all  times  give  them  access  to  the  work  and  full 
facilities  for  examination  of  all  material  and  workmanship.  Such  tests  Of  material 
as  are  deemed  necessary  are  to  be  made  at  the  expense  of  the  contractor  under  the 
sui)ervision  of  the  inspectors.  The  engineer  officer  in  charge  shall  have  the  right  to 
require  the  immediate  removal  of  any  employee  of  the  contractor  who  is  deemed 
incompetent  or  otherwise  objectionable. 

39.  JBaOra  work, — It  is  the  intent  of  these  specifications  to  secure  to  the  United 
States  five  (5)  steam  tenders  of  first-class  construction  and  best  materials,  complete 
in  all  respects  for  boats  of  their  class  and  ready  for  operation.  No  claim  whatever 
shall  at  any  time  be  made  upon  the  United  States  by  the  contractor  for  or  on  account 
of  any  extra  work  or  material  performed  or  ftimished,  or  alleged  to  have  been  per- 
formed or  furnished,  unless  such  extra  work  or  materials  shall  have  been  expressly 
required  in  writing  by  the  engineer  officer  in  charge,  the  ]^rices  and  quantities 
thereof  having  been  first  agreed  upon  by  the  contracting  parties  and  approved  by 
the  Chief  of  Engineers. 

40.  Time  andpUtoe  of  delivery, — Bidders  must  state  in  their  proposals  the  time  within 
which  they  will  complete  and  deliver  each  one  of  the  tenders  they  propose  to  fur- 
nish. No  proposal  that  includes  a  bid  for  tender  No.  5  will  be  considered  that  does 
not  contemplate  a  preference  in  time  of  completion  and  delivery  for  that  tender,  and 
no  proposal  will  be  considered  that  does  not  contemplate  the  completion  and  deliv- 
ery of  all  of  the  tenders  on  or  before  July  1, 1899.  All  tenders  must  be  delivered 
complete,  under  their  own  steam,  after  a  trial  trip  of  not  less  than  six  (6)  hours,  to 
the  engineer  officer  in  charge,  or  his  authorized  aeent,  at  Cairo,  Illinois. 

41.  Pendliy, — In  case  of  tail  ore  to  complete  and  deliver  any  tender  within  the  time 
specified,  the  contractor  will  be  liable  for  and  must  pay  any  and  all  expenses,  includ- 
iog  the  hire  or  charter  of  steam  tenders  or  towboats,  incurred  by  the  United  States 
because  of  said  failure,  said  expenses  to  be  determined  by  the  engineer  officer  in 
charge. 

42.  Fajfmente. — ^When  the  hull  of  any  tender  is  finished,  its  cylinder  beams  in  ^lace, 
and  said  tender  successfully  launched,  forty  (40)  per  centum  of  the  contract  price  of 
that  tender  will  be  paid.  After  the  launching  of  any  tender  and  payment  of  the 
forty  (40)  per  centum,  monthly  payments  will  be  made  on  that  tender  on  estimates 
of  the  engineer  officer  in  charge,  or  his  authorized  agent,  of  the  value  of  the  work 
completed  and  in  place.  Five  (5)  per  centum  of  the  contract  price  for  each  tender 
will  be  retained  for  one  (1)  month  after  its  completion  and  delivery  to  make  good 
any  defects  that  may  be  discovered  in  its  material  or  workmanship.  The  contractor 
will  be  required  to  make  good,  at  his  own  expense,  any  defects  that  may  be  discov- 
ered at  any  time  during  the  continuance  of  tne  contract,  even  though  not  discovered 
by  the  inspector  at  an  earlier  date. 

43.  Oumerihip, — ^All  parts  paid  for  under  the  system  of  partial  payments  above 
specified  shall  become  thereoy  the  sole  property  of  the  United  States,  but  this  pro- 
vision shall  not  be  interpreted  as  relieving  the  contractor  f^m  the  sole  responsibility 
for  the  proper  care  and  protection  of  said  parts  paid  for  prior  to  final  acceptance,  or 
from  any  other  of  the  provisions  of  these  specifications. 

DBTAILKD  SPSCDIOATIQZIS. 

44.  J)eeeription,^TheBe  boats  are  to  be  of  the  stem- wheel  type,  with  hulls  built 
entirely  of  steel,  wall-sided  and  without  guards,  and  the  towingheads  made  of  suffi- 
cient strength  to  dispense  with  the  usual  gallows  frame.  The  fiat  bottom  will  have 
a  dead  rise  of  1  inch  from  the  outboard  longitudinal  truss  frame,  and  the  knuckle 
will  be  rounded  to  15  inches  radius. 
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45.  Drawings.— The  drftwingB  faniiBhed  by  the  United  States  are  those  prepared  in 

the  office  of  the  Secretai^,  Mississippi  River  Commission,  and  are  indexed  and  cata- 

M  R  C 
logued  as     '^   '.    The  numbers  and  titles  of  the  sheets  are  as  follows: 

Sheet  1,  lines  of  hnll. 

Sheet  2,  longitudinal  section. 

Sheet  3,  cross  sections. 

Sheet  4,  details  of  construction. 

Sheet  5,  details  of  cons  traction. 

Sheet  6,  main-deck  plan. 

Sheet  7,  boiler-deck  plan. 

Sheet  8,  cylinder  beams  and  rudders. 

46.  Model  of  hull, — ^The  contractor  will  be  required  to  make  his  own  model  accord- 
ing to  the  lines  furnished,  and  submit  the  same  for  approval  of  the  engineer  officer 
in  charge  before  beginning  the  work.  He  must  also  make  a  finished  model  to  same 
scale  as  the  drawing  of  lines,  for  the  use  of  this  office,  and  deliver  same  at  as  early 
a  date  as  possible  alter  contract  is  awarded. 

HUUi. 

47.  Creneral  ditnennons — 

Length  between  perpendiculars 171'  6'' 

Length  of  fantails 195'  6" 

Length  from  forward  nosing  over  the  wheel  buckets 199'  4" 

Beam,  molded 36'  0" 

Width  over  nosings 37'  8" 

I>epth,molded 6'  6" 

Crown  of  deck 6" 

Sheer,  forward 8*  6" 

Sheer,  aft ^  6" 

Length  of  fore  body 66'  0" 

Length  of  after  body 45'  6'' 

48.  Framing, — ^The  boat  is  to  be  framed  on  the  transverse  system,  with  six  (6) 
transverse  bulkheads,  one  longitudinal  bulkhead  in  center  and  four  (4)  longitudinal 
truss  frames.  The  frames  are  numbered  from  the  bow,  the  bearding  line  or  the  stem 
bein^  zero  and  the  transom  frame  being  No.  114.  They  will  be  referred  to  in  these 
specifications  by  those  numbers.  The  frames  will  be  spsk^ed  at  a  uniform  distance 
apart  of  18  inches,  except  No.  114,  which  will  be  24  inches.  The  frames  are  to  be 
of  3  in.  X  2i  in.  x  6.6  lb.  angle  bar,  in  one  piece  from  center  bulkhead  to  gunwale, 
and  will  be  connected  to  bulkhead  by  gussets  of  7.65  lb.  plate,  which  last  will  stand 
15  inches  high  by  14  inches  wide,  and  will  be  attached  to  bulkhead  by  the  stiffening 
bars  on  one  side  and  by  pieces  of  2  in.  X  2  in.  x  3.2  lb.  angle  bar  on  the  other. 
Reverse  frames  of  2|  in.  X  ^  in.  X  5  lb.  angle  bar  will  be  riveted  to  floor  frames  and 
will  run  up  on  side  frames  as  marked  on  body  lines  shown  on  sheet  1.  The  floor 
frames  forward  of  No.  15  will  ]»e  strengthened  by  7.65  lb.  plates  18  inches  deep  at 
center  as  far  as  frame  No.  6,  and  thence  to  the  bow  the  plates  will  be  of  varying  depth 
as  required,  as  shown  on  sheets  2  and  4.  The  reverse  frames  will  be  riveted  to  top 
edge  of  plate  and  run  up  on  sides  of  frame,  as  before  described.  The  frames  forward 
of  No.  32  will  be  shaped  at  top  ends  and  extended  to  meet  the  nosing  plate,  and  each 
frame  will  be  attached  to  the  nosing  plate  by  a  clip  of  2|  in.  X  2^  in.  X  5  lb.  angle. 
Reverse  frames  will  not  be  required  at  those  frames  to  which  transverse  bulkheads 
are  riveted. 

49.  Stem,— The  stem  is  to  be  made  from  a  bar  of  5  in.  X  H  in.  iron,  bent  to  the  shape 
required.  The  lower  end  will  be  flattened  and  enlarged  at  the  forefoot  to  work  into 
the  plating  to  which  it  will  be  riveted,  and  the  upper  end  will  be  reduced  to  3  inches 
in  width  U>  make  room  for  the  splice  angle  of  the  towing  head. 

50.  Totcing  head,— This  will  be  built  of  12.75  lb.  plates,  flanged  and  riveted  to  each 
side  of  the  stem  bar,  and  shaped  to  meet  the  nosing  plates  at  the  gunwales,  and 
strengthened  on  the  top  edge  by  a  3  in.  x  3  in.  X  7.2  lb.  auj^le  bar,  which  last  will  be 
bent  around  the  corners  or  the  bow  and  carried  aft  to  Join  the  gunwale  angle.  A 
splice  bar  of  similar-sized  angle  and  4  ft.  long  will  pass  behind  stem  bar  and  connect 
the  above.  Another  angle  bar  2i  in.  X  2i  in.  X  5  lb.  will  be  riveted  parallel  to  and 
at  a  distance  of  8  inches  from  the  top  bar,  to  receive  the  nosing;  all  as  shown  on 
sheet  5. 

51.  Bow  eiringers.— Two  (2)  stringers  of  3  in.  X  8.4  lb.  Z  bar  will  be  riveted  to 
reverse  frames  in  bow,  extending  from  frame  No.  1  to  collision  bulkhead  on  frame 
No.  6.  These  stringers  will  be  placed  as  near  the  water  line  as  the  conformation  of 
the  bow  will  admit. 

52.  Transom.— The  transom  built  on  end  frame  No.  114  is  to  be  of  10.2  lb.  plate  30 
inches  deep  at  the  center  line  and  connected  to  bottom  and  deck  plating  by  4  in.  X 
4  in.  X  9.8  lb.  angle  bars. 
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53.  Deefc  ieaM«.— Theae  will  be  of  S  in.  X  8.4  lb.  Z  ban,  spaced  to  coincide  with 
frames,  to  which  they  are  to  be  eonnected  hj  gofwets  of  7.65  lb.  plate,  as  shown  on 
sheet  4.  The  deck  beams  lorward  of  dead  nats  will  extend  to  the  nosing  plates,  to 
which  they  will  be  attached  by  the  same  clip  that  secares  the  frame.  The  deck 
beams  and  frames  will  be  connected  together  by  bracing  made  of  plates  and  angles, 
as  shown  on  sheet  5.  At  the  transom,  a  4  in.  X  4  in.  x  9.8  lb.  angle  bar  will  be  sub- 
stitnted  for  the  Z  bar. 

64.  Transrerse  bulkheadB. — ^There  will  be  six  (6)  transTerse  bnlkheads,  placed  respeo- 
tiTcly  on  frames  No.  6,  No.  22,  No.  41,  No.  61.  No.  81,  and  No.  98.  They  are  all  t«»  be 
water  tight,  and  made  of  7.65  lb.  plate,  riveted  to  floor  and  deck  beams  and  stiff- 
ened by  2  in.  X  2  in.  X  3. 2  lb.  angle  bars,  placed  alternately  on  opposite  sides  of  bulk- 
heads at  a  distance  of  24  inches  apart.  The  joints  of  plates  are  to  be  double-riveted 
lap.  A  manhole  will  be  cnt  in  collision  bulkhead,  strengthened  by  an  iron  ring  and 
provided  with  water-tight  door. 

55.  Lonffitudinal  bulkhead.  -This  bulkhead  will  be  on  the  center  line  of  boat,  and 
will  extend  for  the  full  height  of  hold,  from  frame  No.  21  at  the  bow  to  the  tninsom 
at  the  stem.  Forward  of  frame  No.  21  it  will  be  continued,  of  diminishing  height, 
until  it  meets  floor  No.  14,  to  which  it  will  be  secured  by  :^  in.  x  2  in.  x  3. 2  lb.  angle 
clips.  The  top  edge  of  this  part  of  bulkhead  will  be  stiffened  by  a  2^  in.  x  2i  in.  x 
5  lb.  an^lebar.  The  bulkhead  wtll  be  connected  to  bottom  plating  hy  two  (2)  2J 
in.  X  2i  in.  X  5  lU.  an^le  bare,  which  will  be  intercepted  by  each  transverse  bulkhead, 
leaving  limber  holes  in  each  comer,  as  shown  on  sheet  4.  The  top  of  bulkhead  will 
be  strengtiiened  by  two  (2)  2^  in.  X  2^  in.  X  5  lb.  anffle  bars  running  continuously 
from  frame  No.  6  to  transom,  and  passing  through  the  transverse  biiikhead.  Each 
de«-'kb«*am  will  be  secured  to  these  angle  bars  by  two  (2)  |  in.  rivets,  and  in  addition 
by  a  clip  of  2^  in.  X  2^  in.  x  5  lb.  angle  bar,  as  shown  on  sheet  4.  The  connection  of 
longitudinal  and  transverse  bnlkheads  at  their  intersections  will  be  miMle  by  four  (4) 
2i  in.  X  2^ in.  X  5ib.  angle  bars.  The  bulkhead  is  to  be  made  of  7.65  lb.  plate,  stiffened 
with  2  in.  X  2  in.  X  3. 2  lb.  angle  bare  placed  alternately  on  opposite  sides  at  a  dis- 
tance of  18  inches  apart,  coinciding  with  the  floor  frames  to  whi'  h  they  are  attached 
by  gussets,  as  described  in  paragraph  48.  The  joints  of  plates  will  be  double-riveted 
b«p.  This  bulkhead  will  not  be  water-tight,  and  manways  12  inches  x  16  inches  will 
be  made  in  position  shown  on  sheet  2,  which  are  to  be  stiffened  on  the  free  edges 
with  li  in.  x  i  in.  bar,  but  will  not  require  doore.  Limber  holes  will  be  made  at 
eomers  of  intersections  with  transverse  bulkheads. 

56.  TVifM  /ramiaa.— Four  (4)  lon^ntndinal  truss  frames  will  be  run  all  fore  and  aft 
of  hnll,Bpacedataaistanceof  6  feet,  center  to  centeron  each  side  of  longitudinal  "bulk- 
head. The  top  and  bottom  chords  are  each  to  be  made  of  two  (2)  2^  in.  x  2^  in.  x  5 
lb.  angles  and  a  10.3  lb.  web  plate  10  inches  wide.  These  chords  will  be  riveted  to  ' 
reverse  frames  and  deck  beams,  and  will  be  further  secured  to  each  by  clips  of  2^  in. 
X  2i  in.  X  5  lb.  angh-s.  The  chords  will  pass  through  the  transverse  bulkheads  intact 
and  be  made  water-tight  by  the  angle  connections.  Lattice  bracing  in  double  pan- 
els, made  of  2|  in.  x  2^  in.  x  4.1  lb.  angles,  will  be  worked  in  between  transverse 
bnlkheads,  all  as  shown  on  sheet  4.  The  after  ends  of  truss  frames  will  be  attached 
to  transom  bv  double  angles  2^  in.  X  2i  in.  x  5  lb. 

57.  6ttn«a2«t. — ^A  gunwale  angle,  3  in.  X  3  in.  X  7.2  lb.,  will  be  placed  outside  of 
hnll  and  be  riveted  to  both  sheer  strake  and  plate  sheer.  It  will  extend  continn- 
onaly  from  the  end  of  fan  tail  around  front  of  towing  head  to  stem. 

58.  Stanckioiu, ^Snch  stanchions  as  may  be  needed  in  tire  hold,  under  boilera  and 
under  anj  part  of  the  machinery  not  sufficiently  carried  by  bnlkheads  and  truss 
frames,  will  be  supplied  and  riveted  to  floor  and  deck  beams  in  an  efficient  manner. 

59.  Bullflating, — The  forward  part  of  boat  to  about  frame  No.  30  will  be  plated 
with  12.75  lb.  plate;  the  bilge  strake  or  knuckle  and  the  center  or  keel  strake  are  to 
be  of  12.75  lb.  plate  thronghout,  and  the  remainder  will  be  plated  with  10.2  lb.  plate, 
except  on  the  under  side  of  guard,  forward  of  about  frame  No.  24,  where  plating  is  to 
be  7.65  lb.  The  seams  of  keel  strake  will  be  double  riveted  and  all  other  seams  sin- 
gle riveted,  and  all  butts  will  be  double  riveted.  The  platinf^  will  be  in  15  strakes  laid 
alternately  inside  and  outside,  the  keel  strake  being  an  inside  strake.  The  width  of 
bottom  strakes  on  dead  flat  will  be  36  inches  center  to  center  of  laps,  and  the  ruling 
length  of  plates  will  be  18  feet.  'All  butts  will  be  planed  or  otherwise  fitted  close, 
metal  to  metal.  Butt  straps  will  be  A  inch  thicker  than  the  plates  which  they  con- 
nect and  will  be  fitted  close  between  tne  edges  of  inside  strakes.  Solid  liners  in  one 
length  will  be  fitted  at  every  frame  between  frame  and  outside  strakes  of  plating. 
The  liners  wiU  be  the  full  width  of  the  flange  of  frame  to  which  they  are  fitted,  ex- 
eept  in  the  way  of  water-tight  bulkheads,  where  they  will  extend  in  one  piece  from 
the  fore  edge  of  the  frame  before  to  the  after  edge  of  the  frame  abaft  the  bulk- 
head. The  points  of  intersection  of  bulkheads  where  the  angles  of  longitudinal 
bolkhead  are  interoepted  by  the  limber  holes  will  be  strengthened  by  12.75  lb.  plates 
18  Inches  wide,  extending  about  2  feet  fore  and  aft  and  riveted  on  the  outside  of  skin 
plating. 
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60.  Deo^p{a(t«^.~Thi8  will  be  in  thirteen  (13)  strakee,  each  86  inches  wide^  center 
to  center  of  laps,  except  the  plate  sheer,  which  most  be  of  the  reqaisite  width  to 
oome  flnsh  with  gunwale  angle.  The  center  strake  and  plate  sheer  are  to  be  of  12.75 
lb.  plate,  and  all  the  remainder  are  to  be  of  10.2  lb.  plate.  The  seams,  batta,  straps, 
and  Uners  will  be  similar  to  those  specified  for  hnll  plating ;  bnt  the  center  strake  will 
be  an  ontside  strake,  and  the  plate  sheer  from  frame  No.  13  to  frame  No.  84  will  be 
checkered  plate. 

61.  Bivetifig,  etc.— Rivets  are  to  be  of  soft  steel,  or  Burden's  best,  and  i  inch  in  diam- 
eter throughout  the  hull,  except  where  otherwise  specified  or  noted  on  drawings  or 
the  nature  of  the  work  requires  a  different  size.  The  rivets  in  seams  and  butts  of 
outside  plating  will  be  spaced  not  more  than  2i4nches  apart  center  to  center,  and 
rivets  in  seams  of  all  internal  water-tight  work  will  be  spaced  not  more  than  2f  in. 
centers.  All  double  riveting  will  be  chain  fashion,  except  where  otherwise  noted  on 
drawings.  The  distance  from  center  to  center  between  the  rows  will  be  If  inches. 
No  rivet  will  be  nearer  the  seam,  butt,  or  edge  of  plate  or  angle  bar  than  its  diame- 
ter. Spacing  of  rivets  in  beam  knees  will  be  from  2f  to  3i  inches  centers,  bnt  no 
beam  knee  will  be  secured  to  its  frame  with  less  than  four  (4)  rivets.  Rivets  for 
securing  outside  plating  to  floors  and  frames,  stiffening  angle  bars  to  bulkheads,  and 
all  work  where  angle  bars  do  not  require  to  be  calked,  wiU  be  spaced  not  more  than 
5  inches  centers.  Heavy  drifting  must  not  be  resorted  to,  and  holes  not  punched  fair 
must  be  reamed  fair  and  a  size  of  rivet  to  fit  the  hole  must  be  used.  Countersinks 
must  be  not  less  in  depth  than  three-fourth  the  thickness  of  the  plate  or  angle  bar 
countersunk.  Rivets  will  completely  fill  their  holes,  the  heads  will  be  laid  up  in 
all  water-tight  work,  and  the  points  of  rivets  when  finished  will  completely  fill  the 
countersinks  and  be  flush  or  slightly  convex  with  the  surface  of  plates. 

62.  Foundationa  of  boilers, — The  requisite  beams,  fitted  to  camber  of  deck  to  carry 
the  ash  pan,  and  cradles  for  mud  drums  are  to  be  securely  riveted  to  deck. 

63.  Foundation  for  capstans. — Doubling  plates  ^  inch  thick  are  to  be  riveted  to  deok 
for  base  of  capstans,  and  Z  bars  are  to  be  riveted  to  deck  beams  and  floors  for  engtaes, 
as  shown  on  sheet  5. 

64.  Other  foundationa, — Such  other  doubling  plates  or  special  provision  for  the 
foundations  of  pumps,  dynamo,  throttle  valve,  and  other  machinery  will  be  put  in 
as  the  requirements  oi  said  machinery  may  demand,  in  a  first-class  and  substantial 
manner.  No  oak  packings  will  be  placed  in  direct  contact  with  metal  of  huU,  bnt 
in  all  cases  one  or  two  thicknesses  of  tarred  felt  must  be  interposed. 

65.  Cylinder  beams. — ^Tbe  cylinder  beams  are  to  be  built  in  the  form  of  a  box  girder, 
as  shown  on  sheet  8,  with  the  sides  of  10.2  lb.  plate,  shaped  asrequired,  top  connect- 
ing angles  3  in.  x  3  in.  x  7.2  lb.  on  the  inside,  and  bottom  angles  3  in.  X  3  in.  x  7.2  lb. 
on  the  outside,  riveted  to  deck.  The  top  is  to  be  of  15.3  lb.  plate  throughout,  but  such 
doubling  plates  for  cylinders,  slides  and  crank  shaft  bearings,  together  with  keying 
blocks  for  same,  as  may  be  required  are  to  be  furnished  and  riveted  in  place.  The 
long  cylinder  beams  are  to  extend  24  feet  beyond  transom ;  the  top  chord  over  tran- 
som is  to  be  reinforced  with  double  and  triple  plates  of  15.3  lb.  of  lengths  as  shown 
on  drawing.  Beyond  the  transom  the  bottom  angles  are  to  be  on  the  inside,  and 
the  inside  and  outside  angles  are  to  overlap  each  other  at  the  transom  about  7  feet. 
The  bottom  plate  of  projecting  ends  of  beams  is  to  be  15.3  lb.  and  to  run  inboard  3 
feet  from  transom  and  to  extend  aft  a  distance  of  12  feet.  The  length  of  inboard 
end  of  long  beams  and  the  whole  length  of  short  beams  will  be  determined  from  the 
design  of  the  engine.  The  plates  wili  be  in  as  long  lengths  as  possible,  and  all  Joints 
of  side  plates  w£il  be  double  riveted  butt,  with  double  straps,  each  or  7.65  lb.  plate. 
The  joints  of  top  plates  will  be  treble  riveted  butt,  with  single  straps  inside  of  15.3 
lb.  plate,  wide  enough  to  take  in  the  angle  bar  rivets  with  a  |  inch  filler  between 
the  flanges  of  angles.  The  beams  will  be  stiffened  by  2  in.  x  2  in.  X  3.2  lb.  angle 
bars  placed  vertically,  at  a  distance  apart  of  3  feet  centers,  and  at  each  third  pair  a 
tie  of  7.65  lb.  plate  will  be  riveted  m.  At  the  transom,  the  long  beams  are  to  be 
braced  transversely  by  gussets  of  15.3  lb.  plate  running  aft  3  feet  and  landing  2  feet 
on  transom-sheer  angle.  The  short  cylinder  beam  is  to  be  of  the  same  general  con- 
struction and  of  the  same  form  and  height  as  the  forward  end  of  the  long  beam. 
Near  the  after  end  of  slides  the  beams  will  be  connected  together  by  gussets  of  7.65 
lb.  plate  and  2^  in.  x  2i  in.  X  5  lb.  angle  bars,  the  free  edges  of  plates  to  be  stiffened 
by  the  same  size  angles.  At  the  forward  end  of  cylinder  beams  a  piece  of  angle  bar 
is  to  be  riveted  to  deck  to  form  a  stop  water,  and  a  drain  pipe  is  to  be  provided  to 
carry  water  overboard.  The  handholes  required  for  putting  m  bolts  will  be  on  the 
neutral  axis  of  web  plates. 

66.  Fantails  and  pitman  hatches, — These  will  be  made  of  plates  and  angles  and  of 
the  sizes  and  form  shown  on  sheet  8.  The  gunwale  angle  will  be  continued  to  the 
end  of  fantail.  The  deck  is  to  be  of  7.65  lb.  plate^  stiffened  by  li  in.  x  I  in.  bars  on 
top,  and  web  and  nosing  plates  are  to  be  tied  with  2  in.  x  2  in.  X  i  in.  angle  bars. 
Hand  railings  of  1  in.  pipe  will  be  put  around  pitman  hatches  and  also  uong  the 
outside  of  engine  zoom  siding  about  4  feet  above  guard* 
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67.  Wksd  chaktf  and  hraoei,— Two  (2)  braces,  each  made  of  two  (2)  8  in.  X 11  lb. 
channels  24^  feet  long,  tied  together  by  lattice  bracing,  will  stand  on  top  of  long 
cylinder  beams  and  be  attached  thereto  by  gusset  plates  and  angles.  The  npper 
ends  are  to  be  tied  together  by  a  brace  made  of  4  inch  diameter  extra  heavy  pipe 
with  heavy  flanges  screwed  or  expanded  on  the  ends,  and  bolted  to  channels.  The 
npper  ends  will  be  reinforced  with  f  inch  plates  riveted  on  the  inside,  through  which 
the  chain  pin  will  pass.  The  chains  will  be  If  inches  in  diameter,  with  2^  inch  tnrn- 
backle  in  each  length.  Hie  npper  eods  will  have  male  and  female  joints  hung  from 
a  2^  inch  pin  in  h^ui  of  brace;  the  after  rods  will  take  hold  of  heavy  strap  forgings 
rivete<l  on  outer  ends  of  cylinder  beams ;  and  the  forward  rods  will  take  hold  of 
same  beams  at  a  convenient  point  between  cylinder  and  slide  bars. 

68.  Nosing, — The  nosing  is  to  consist  of  a  strake  of  white  oak  6  inches  wide  and  8 
inches  deep,  rebated  to  fit  gunwale  angle  and  made  flush  with  deck  and  bolted  to 
hull  with  f  inch  bolta  about  18  inches  centers  and  staggered.  The  nosing  will  run 
all  fore  and  aft  and  finish  off  at  the  fantail  flush  with  cylinder  beams.  Joints  are 
to  be  scarfed  3  feet  long,  and  everywhere  where  the  oak  comes  in  contact  with  the 
metal  a  thickness  of  tarred  felt  must  be  inserted.  A  rubbing  strake  4  inches  thick 
and  8  inches  deep  will  be  fastened  outside  of  nosing  with  ^  inch  spikes.  The  nosing 
at  bow  wHl  be  in  one  piece  10  inches  wide  and  8  inches  deep,  fitted  and  secured  in 
the  same  manner  as  above  described.  The  round  comers  at  bow  will  be  banded 
with  6  in.  X  i  in.  iron,  edges  and  ends  properly  chamfered  and  secured  by  ^  inch 
countersunk  drift  bolts.  All  edges  of  nosing  will  be  properly  rounded  and  finished 
in  a  neat  and  workmanlike  manner. 

69.  Stack  and  towing  knees.—There  will  be  a  pair  of  knees  on  each  comer  of  the 
bow,  made  as  shown  on  sheet  8.  The  front  is  to  be  of  12.75  lb.  plate,  to  stand  3  feet 
high  above  deck,  and  to  be  continuous  at  this  height  around  the  corner  between  the 
two  knees,  and  from  thence  to  slope  to  deck,  with  a  landing  on  deck  of  24  inches 
from  center  of  knees.  These  plates  are  to  be  attached  to  deck  by  3  in.  X  3  in.  X  7.2  lb. 
angles  riveted  through  deck  to  gunwale.  Two  knees  in  the  positions  shown  will 
support  front  plate  and  are  to  be  mnde  of  12.751b.  plate,  connected  to  front  and  deck 
by  2i  in.  X  2i  in.  X  5  lb.  angles.  The  free  edges  throughout  will  be  stiffened  by 
2^  in.  X  2^  in.  X  5  lb.  angles  backed  with  3-inch  half  oval  iron  and  well  riveted. 
Posts  of  white  oak  9  in.  X  9  in.  will  be  bolted  to  face  of  front  plates,  standing  10 
inches  above  same,  to  which  the  fenders  will  be  lashed. 

70.  Bitts,  ehooks,  and  oaHU. — The  bltts  on  forward  deck  are  to  be  made  of  white 
oak  12  in.  x  12  in.,  standing  34  inches  above  deck  and  extending  to  shoe  built  on 
frames  Nos.  3, 4, 5,  and  6.  The  cavil  is  to  be  white  oak,  10  inches  aeep  aud  12  inches 
wide,  and  will  be  notched  2  inches  into  bitts  and  securely  bolted  to  same.  Deck 
rings  of  4  in.  X  4  in.  X  9.8  lb.  angle  bar  will  be  riveted  to  dock,  with  the  forward 
flanges  set  over  deck  beam  No.  3.  These  rings  will  be  welded  at  comers  and  made 
1  inch  larger  all  around  than  bitts,  and  the  bitts  will  be  securely  wedged  in  same 
with  dry  oak  wedges  smeared  with  white  lead  paint.  The  chocks  and  cavils  are  to  be 
steel  castings,  as  shown  in  detail  on  sheet  4,  and  will  be  placed  as  shown  on  deck 
plan,  sheet  6>  and  riveted  to  deck. 

71.  Ring  bolts.— A  ring  of  f  inch  iron.  5i  inches  outside  diameter,  will  be  secured 
at  the  foot  of  each  derrick  by  a  }  inch  U  bolt,  and  similar  ones  will  be  placed  on  each 
side  of  boat  abaft  of  bow  chocks,  as  indicated  on  plan;  also  two  of  1  inch  iron  at 
ends  of  cylinder  beams. 

72.  Stiffening  plates,— -These  will  be  riveted  to  deck  under  all  chocks  and  cavils,  and 
at  other  places  which  may  require  additional  local  strengthening.  These  plates  will 
b«  i  inch  thick  and  riveted  to  deck  independently  of  the  chock  or  cavil  which  they 
carry. 

73.  Hatehes, — Hatchways  will  be  provided  for  access*to  the  several  compartments 
of  the  hold,  and  manholes  will  be  cut  in  longitudinal  bulkhead,  as  before  described. 
The  hatch  covers  are  to  be  made  of  5.1  lb.  plate,  with  U  lb.  angle  bar  rings  and  stif- 
feners  on  nnder  side  and  with  ring  bolts  for  lifting.  Iron  ladders  will  be  provided 
for  each  hatch. 

74.  Rudder  boxes,— Two  (2)  rodder  boxes  will  be  built  in  the  space  between  ft'ame 
No.  113  and  the  transom,  as  shown  in  detail  sheet  4.  The  boxes  are  to  be  made  of 
10.2  lb.  plates  and  angles  2^  in.  x  2i  in.  X  5  lb.,  the  base  angles  being  riveted  through 
deck  and  deck  beam.  The  outward  ends  of  front  plate  will  be  riveted  to  cylinder 
beam.  The  side  plates  will  be  continued  np  to  the  top  of  front  plate  as  braces,  and 
the  free  edges  stiffened  with  2^  in.  x  2^  in.  X  5  lb.  angle  bar.  The  boxes  will  be 
made  water-tight  below  deck.  Three  (3)  rudder  bearings,  to  be  first  class  forgings 
with  large  bases,  will  be  riveted  in  eacn  box  to  suit  the  position  of  pintle  straps  on 
rodder  stocks,  as  shown  on  sheet  8. 

76.  Rudders,-^Two  (2)  balanced  rudders  are  required,  each  to  be  placed  at  a  dis- 
tance at  9  feet  6  inches  from  center  line  of  boat.  The  rudder  stocks  are  to  be  lap- 
welded  tubes  8  inches  in  diameter  and  f  inch  thick,  and  17  feet  long,  and  will  have 
three  (S)  grooves  turned  in  each  at  the  distanoe  marked  on  sheet  8,  to  receive  the 
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pintle  bands.  These  bands  are  to  be  good  sonDd  forgings,  and  mnst  be  bored  to  fit 
the  grooves  snugly,  sprang  into  place  and  seonrely  bolted.  Near  the  npper  end  of 
stock,  cheek  pieces,  either  forgings  or  steel  castings,  will  be  riveted  on  as  shown, 
and  will  have  a  2^inch  hole  bored  through  center  to  receive  the  tillerpin.  At  the 
npper  extreme  end  a  hole  will  be  bored  to  receive  the  tiller  brace.  The  blades  of 
rudders  will  extend  forward  11  feet,  and  will  be  shaped  to  fit  the  rake  of  hull;  and 
on  the  after  end  they  will  extend  11  feet  and  will  be  snaped  concentrically  with  pad- 
dle wheel.  The  blades  are  to  be  built  of  7.65  lb.  steel  plates  and  2^  in.  X  2i  in.  X  5  lb. 
angle  bars.  Pieces  of  7  65  lb.  plate  will  be  bent  to  fit  the  stock  and  will  be  flanged 
on  Doth  sides  and  riveted  to  both  the  fore  and  after  faces  of  stocks.  Secondary  stif- 
fening plates  will  be  riveted  on  the  athwartship  center  line  of  stocks,  and  will  fit 
close  to  and  extend  beyond  the  above  flanged  plates,  both  fore  and  aft.  The  plates 
of  blades  will  be  laid  on  these  stifi'eners  and  will  be  riveted  thereto,  then  bronght 
together  at  the  fore  and  aft  edges  and  riveted  together  with  a  3-  in.  x  i  in.  bar 
inserted  between.  The  side  plutos  will  be  stayed  throughout  by  |  inch  through 
rivets,  with  pipe  ferrules  inserted  between.  The  bottom  will  be  closed  with  a  i'^ 
inch  plate  and  outside  angle  bar  2^  in.  x  2^  in.  x  5  lb. ;  and  finally,  the  top  edge  will 
be  filled  in  with  hard  wood  about  3  inches  thick  and  riveted  through  and  through. 
The  rudders  are  not  to  be  water-tight,  and  a  number  of  f  inch  holes  will  be  punched 
in  bottom  plates.  The  pintle  pin  will  be  1|  inches  diameter,  and  bronze  washers 
will  be  inserted  between  all  the  lugs  in  order  to  insure  a  distribution  of  the  weight 
of  rudders  on  each  bearing.     Lifting  shnckles  and  bumpers  will  be  provided. 

76.  TillerB, — Each  tiller  will  be  made  of  two  (2)  4  in.  x  1  in.  bars,  riveted  together 
with  separators  between,  as  shown  on  sheet  8,  and  will  have  eyes  forged  at  one  end 
to  couple  to  rudder  stocks,  and  a  ring  at  the  forward  end  for  attaching  tiller  ropes. 
The  two  tillers  will  be  connected  by  a  brace  of  3-inch  tube  with  pin  joints  at  each 
end,  and  the  weight  of  outer  end  will  be  sustained  by  a  brace  of  1-inch  iron  with 
upset  thread,  running  to  head  of  rudder  stock.  Any  modification  of  the  tiller  ends 
that  may  be  necessary  to  accommodate  the  steam  steering  rig  will  be  made  aa 
required. 

77.  Material  and  workmafiahip. — ^The  best  quality  of  material  and  workmanship  will 
be  required  in  each  and  every  part  of  the  work  done  under  these  specifications.  All 
plates  and  angles  used  in  said  work  are  to  be  of  soft  steel  having  an  ultimate  tensile 
strength  of  from  52,000  to  ^2,000  lb.  per  square  inch,  the  elastic  limit  not  less  than 
one-half  the  ultimate  strength,  with  an  elongation  of  26  per  centum  in  8  inches  and 
a  minimum  reduction  of  area  at  fracture  of  50  per  centum.  One  test  piece  for  ten- 
sile strength  and  one  for  bending  shall  bo  taken  from  the  steel  of  each  heat.  For 
the  bending  test,  the  pieces  will  be  bent  cold  180  degrees  flat  upon  themselves  with- 
out fracture  on  the  outside  of  bent  portion.  A  variation  of  more  than  2^  per  cent 
above  or  below  the  specified  thickness  will  be  cause  for  the  rejection  of  any  material. 
Rivets  will  be  tested  cold  by  driving  the  shank  into  the  head ;  the  rivet  must  then 
be  without  sign  of  fracture  on  the  outside  edge.  Facilities  must  be  given  to  the 
inspector  by  the  manufacturer  and  contractor  for  makiug  these  tests,  the  cost  of 
which  will  be  borne  by  the  contractor. 

78.  Te»Hng  of  hull,— The  bottom  of  hull  will  be  tested  for  water- tightness  by  fill- 
ing with  water  to  a  depth  of  about  6  inches  before  the  boat  is  launched,  and  all 
leaks  and  imperfections  then  discovered  will  be  made  good. 

UPPKB  WORKS. 

79.  Bailer  deck  lunue, — The  forward  end  will  be  about  21  feet  3  inches  from  bow, 
or  so  that  stanchions  will  clear  deck  beam  No.  14.  The  side  bulkheads  will  have  a 
width  of  28  feet  as  far  aft  as  the  engine  room,  where  they  will  widen  oat  to  34  feet 
at  forward  end  and  conform  to  the  run  of  the  boat  as  it  extends  aft. 

80.  Material. — All  lumber  used  in  the  construction  of  the  upper  works  and  in  all 
other  carpenter  work  must  be  first  class,  clear  and  well  seasoned,  free  from  sap  wood 
and  shakes,  dressed  on  sides  and  edges,  and  of  the  sizes  specified  after  being  dressed. 

81.  JFVamiyi^.—Tho  main  stanchions,  except  at  sides  of  boilers,  are  to  be  of  white 
oak,  and  in  general  3f  in.  x3|  in.,  placed  at  a  distance  of  about  8  feet  apart.  At  the 
sides  of  the  engine  room  the  stanchions  will  be  secured  to  deck  by  angle  clips,  but 
forward  of  this  they  will  pass  through  deck  and  fasten  to  floor  beams.  Deck  rings 
of  angle  bar  or  steel  castings  will  be  riveted  to  deck  and  stanchions  secured  by 
caulking  in  with  oakum.  The  stanchions  at  boilers  will  be  of  4-inch  iron  pipe 
secured  to  deck  with  oast-steel  flanges,  as  shown  on  sheet  3.  The  intermediate  stan- 
chions are  to  be  If  in.x3  in.  white  pine^  spaced  about  24  inches  apart,  and  will  bo 
earned  by  sills  of  white  pine  3  in.  x4  in.,  checked  into  main  stanchions  and  supported 
in  the  middle  by  iron  knees^  riveted  to  deck.  The  two  forward  comer  stanchions 
are  to  be  white  oak  5  in.  x5  in.,  and  will  extend  through  the  boiler  deck  and  stand 
about  4  feet  above  the  hurricane  deck  for  fastening  of  chimney  guys.  The  fender 
stanchions  at  oaoh  side  of  engine  room  Are  to  be  "Mite  oak  10  in.  x8  in.  at  bottom 
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and  9  in.  X7  in.  at  top,  and  will  stand  about  12  inches  above  boiler  deck.  The  heads 
-will  be  anchored  back  to  carlins  by  strap  bolts.  The  side  stanchions  will  tumble  in 
3  inches  at  top. 

S2.  ClampM, — The  outside  olamps  are  to  be  If  in.  xlO  in.  white  pine,  and  the  inside 
clampa  If  in.  x6  in.  white  oak,  checked  into  stanchions  aud  bolted.  • 

83.  Carlin: — ^Theee  are  to  be  of  If  in.x6  in.  yellow  pine,  spaced  about  18  inches 
apart  centers,  checked  over  olamps  1  inch  deep.  Each  carlin  will  be  in  two  pieces, 
overlapping  2  feet  each  side  of  center  and  bolted  and  nailed  together,  and  extending 
ontboara  to  form  the  boiler  deck  guard.  The  carlins  will  be  doubled  at  bulkheads 
or  where  extra  strength  is  needed. 

84.  StringerB, — Over  the  boilers  there  will  be  three  (3)  deck  stringers,  the  center 
one  4  in.  X 6  in.  and  the  side  ones  4  in.  x5  in.  From  the  front  of  boilers  to  the  splash 
bulkhead  there  will  be  two  (2)  stringers  4  in.  x6  in.  These  are  all  to  be  of  yellow 
pine  in  long  lengths,  with  soarft  3  feet  long  bolted  and  nailed,  and  secured  to  caps 
of  stanchions  by  screw  bolts. 

85.  Stanchions  and  truuea. — Besides  the  pipe  stanchions  on  each  side  of  boilers  there 
will  be  another  row  between  boilers  on  tne  center  line  of  boat.  These  are  to  be  of 
4-inch  iron  pipe,  secured  to  deck  by  cast-steel  flanges,  and  the  stringers  will  be  car- 
ried on  cast-iron  caps  fitted  on  top  of  stanchions,  as  shown  on  sheet  3.  Between  each 
pair  of  these  stanchions  a  truss  made  of  3  in.X'^i  in.  X 6.6  lb.  angle  bar  and  a  1-inch 
tie  rod  will  be  built  to  carry  the  side  stringers,  as  shown  on  sheet  3.  The  other 
stringers  will  be  carried  by  sinular  pipe  stanchions  at  a  general  distance  apart  of 
about  8  feet  centers. 

86.  Bailer  deck, — This  will  be  laid  with  yellow  pine  { inch  thick,  in  strakes  3  inches 
wide,  tongued  and  grooved  and  beaded  on  under  side.  The  height  of  boiler  deck 
from  main  deck  will  be  11  feet  6  inches,  and  the  deck  will  have  4  inches  of  camber. 
The  guards  will  be  finished  in  the  usual  mannerwith  facing  6  in.  xi  in.,  nosing  5  in. 
Xf  in.,  waterway  4  in.x|  in.,  and  under  plank  sheer  9  in.Xli  in.,  all  of  white  oak. 
Tlie  outboard  edge  of  guards  will  be  supported  by  braces  of  white  oak  2|  in.x4  in., 
running  from  under  plank  sheer  to  main  stanchions.  The  boiler  deck  is  to  be  dou- 
bled over  the  whole  of  the  intermediate  cabin  between  the  two  passages  with  yellow 
pine  i  inch  thick  in  strakes  3  inches  wide,  slightly  outgauged,  caulked  with  cotton 
and  payed  with  thiok  white  lead. 

87.  Siding. — ^The  deck  house  will  be  sided  with  white  pine  }  inch  thick,  tongued 
and  grooved  and  beaded  on  the  outside,  in  strakes  3  inches  wide,  laid  longitudinally 
except  at  round  comers  at  bow,  which  will  be  vertical,  The  coal  bunker  will  be 
sided  on  the  inside  with  white  or  yellow  pine  1^  inches  thick,  tongned  and  grooved 
up  to  a  height  of  5  feet  above  deck.  Doors,  windows,  transoms,  and  shutters  will 
be  put  in  where  shown  on  drawings. 

w.  Bulkheads, — Then  wiU  be  a  bnlkhead  aft  of  coal  bunker  over  frame  No.  68,  and 
at  engine  room  between  frames  No.  82  and  No.  83,  which  will  be  built  in  substantially 
the  same  manner  as  the  sides. 

89.  Splash  hulkhead.—A  coaming  of  4  in.  x3  in.  white  pine  will  be  bolted  to  deck, 
running  between  cylinder  beams  and  flush  with  outside  of  transom.  The  stanchions 
will  be  stepped  on  coaming  and  efficiently  secured,  and  will  have  nailing  rails 
between  them.  The  bulkhead  as  far  up  as  boiler  decx  will  be  sided  with  two  thick- 
nesses of  f-inch  white  pine,  tongued  and  grooved;  the  first  lay  to  have  three  (3)  coats 
of  pure  white-lead  paint  before  the  second  lay  is  put  on,  and  the  second  lay  to  receive 
a  coat  of  thick  paint  while  being  laid.  Above  the  boiler  deck  the  splash  bulkhead 
is  to  be  of  |-incn  thick  white  pine,  tongued  and  grooved,  and  will  run  above  hurri- 
cane roof  a  height  of  3  feet  and  be  finiuied  on  top  with  a  cap  2f  in.xi  ^^'  ^^^  with 
two  side  strips  below  of  2^  in.  Xi  in. 

90.  Siairs.—The  main  stairs  to  boiler  deck  will  be  4  feet  wide  in  the  clear,  with 
oak  treads  10  in.  Xli  in.  and  pine  risers  {  inch  thick  and  about  8  inches  high ;  and 
will  be  sided  with  {-inch  white  pine,  tongued,  grooved,  and  beaded,  and  carried 
above  deck  to  form  a  rail  around  well.  Two  stairs  from  boiler  deck  to  roof  will  be 
bnilt,  the  forward  one  to  be  over  main  stairway,  30  inches  wide  in  the  clear,  with 
hand  railing,  and  railing  and  hatch  doors  on  roof;  the  after  stair  to  be  24  inches 
wide  in  the  clear  and  similarly  fitted  with  railing  and  hatch  doors.  The  after  stairs 
from  main  deck  to  boiler  deck  will  be  located  on  forward  side  of  engine-room  bulk- 
head. They  will  be  3  feet  wide  in  the  clear,  with  oak  treads  li  inches  thick  and  9 
inches  wide,  and  will  have  railing  around  well.  Seven  (7)  sets  of  steps  from  hurri- 
cane deck  to  skylight  roof  will  be  provided. 

91.  Lockers, — ^The  usual  hawser  lockers  on  each  side  of  stairway  on  forward  deck, 
lamp  room  and  mate's  lockers,  engine  room  lockers,  and  such  other  accommodations 
for  ship  stores  as  are  usual  must  be  provided. 

92.  fFater  closets. — ^At  the  splash  bulkhead  two  (2)  closets  will  be  provided  and 
fittod  with  soil  pipes  of  suitable  size  and  shape,  made  of  steel  plate  i  inch  thiok, 
riveted  to  rake  of  boat,  and  pasHing  through  deck,  to  which  they  will  be  scoured  by 
lings  of  2  in.  X2  in.  x3.2  lb.  angle  bar. 
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93.  Stoinging  fenders.— The  swingiD^  fenders  will  be  8  in.xlO  in.  at  bottom  and 
6  in.  X 10  in.  at  top.  Those  at  the  engine  room  will  be  lashed  to  heads  of  stanchions, 
and  those  forward  of  the  engine  room  will  be  lashed  to  small  iron  cavils,  which  are 
to  be  seonred  to  deck  by  f-inoh  bolts  passing  through  the  nnder  plank-sheer. 
These  fenders  will  be  long  enongh  to  reach  within.  4  inches  of  the  4-foot  water  line. 
The  swinging  fenders  for  stack  knees  will  be  8  in.xll  in.  at  bottom  and  6  in.xlL 
in.  at  top,  and  about  8  feet  long.  The  fenders  are  to  be  of  the  best  white  oak  or 
hickory. 

94.  Derricks  and  spars.— A.  derrick  or  mast  of  white  pine  84  feet  Ion?  and  9  inches 
maximum  diameter,  taperine  to  about  7i  inches  at  end,  will  be  placed  on  each  side 
of  boat  at  forward  end  of  boiler  deck,  stepped  in  oast-iron  shoes  riveted  to  deck.  The 
top  ends  will  be  fitted  with  iron  bands  and  eyes  for  guys,  and  the  derricks  will  be 
secured  by  f-inch  wire  rope  guys  to  ring  bolts  in  deck  and  forward  stanchions.  Two 
(2)  spars  about  11  inches  maximum  diameter  and  36  feet  long,  properly  dressed,  will 
be  provided  and  lashed  in  place  alongside  of  masts. 

95.  Engine  room, — Near  the  after  end  of  engine  room  the  usual  bulkhead  will  be 
placed,  and  a  vise,  bench,  lockers  with  all  drawers,  shelves,  doors  and  looks,  store- 
rooms at  splash  bulkhead,  and  stands  for  oil  tanks  will  be  provided. 

CABIN. 

96.  General.— The  general  arrangement  of  oabin  will  be  as  shown  on  plan,  sheet  7. 
The  forward  cabin,  containing  officers'  quarters,  staterooms,  office  and  messroom, 
will  be  28  feet  wide;  the  intermediate  cabin,  containing  kitchen,  pantry,  storeroom, 
laundry,  wash  and  bath  rooms,  will  be  28  feet  wide;  and  the  after  cabin,  containing 
the  crew's  messroom  and  quarters,  will  be  22  feet  wide.  The  skylight  will  extend 
the  full  length  of  the  cabin  at  a  width  of  14  feet.  There  will  be  a  passageway  4 
feet  wide  between  the  forward  and  intermediate  cabins,  closed  at  each  side  by  a  door, 
BO  that  the  siding  will  be  continuous  as  far  as  the  end  of  the  intermediate  cabin. 
The  distance  between  the  intermediate  and  after  cabin  will  be  6  feet  on  the  star- 
board side,  and  here  the  after  stairway  will  land,  leaving  a  clear  gangway  of  3  feet. 
On  the  port  side  the  laundress's  room  will  extend  3  feet  into  the  passageway,  leaving 
a  3-foot  gangway  also  on  this  side. 

97.  Dimensions  and  material. — The  cabin  outside  stanchions  are  to  be  of  poplar, 
1  in.  x3i  in. ;  the  inside  stanchions  of  poplar,  1^  in.  x3  in. ;  the  plank-sheer  of  white 
pine,  I  in.  x3i  in. ;  the  outside  clamps  of  white  pine,  H  in.  X 7  in. ;  the  inside  clamps, 
li  in.x5  in.;  the  carlins  of  poplar,  1  in.x4  in.;  the  bulkhead  strips  of  poplar,  1 
in.xli  in. ;  the  panels  of  poplar,  ^^  in. ;  the  margins  of  white  pine,  f  in. :  the  roof 
facing  of  white  pine,  f  in.x4  in. ;  the  nosing  of  white  pine,  t  in.  x4  in. ;  the  water- 
way of  white  pine^  t  in.  x2  in.  The  skylight  clamp  is  to  be  of  white  pine,  1^  in.  x8 
in.;  carlins  01  poplar,  If  in.x5  in.;  facing  of  white  pine,  f  in.x4  in.;  nosing  of 
white  pine,  i  in.x3  in.;  waterway  of  white  pine,  f  in.lxi  ">• 

98.  Uonetrwition. — ^The  cabin  and  skylight  roofs  are  to  be  of  |-inch  white  pine, 
tongued  and  grooved  and  beaded  on  under  side  and  double  nailed  to  each  carlin. 
The  height  of  cabin  from  carlin  to  carlin  will  be  8  feet,  and  the  general  construction 
will  follow  the  ordinary  river  practice.  The  cabin  ceiling  will  be  paneled  with  an 
OG  moulding;  the  skylight  carlins  will  be  capped  on  under  side ;  a  plain  cornice  will 
extend  the  Sill  length  of  the  skylight,  and  tne  forward  cabin  will  be  finished  with 
pilasters  on  each  side  of  doors  and  plain  brackets  to  cornice.  All  rooms  will  have 
transom  sash  on  the  outside,  and  those  in  forward  cabin  will  have  transoms  inside 
also.  The  intention  is  to  have  all  the  joiner  work  done  in  a  thoroughly  good  and 
substantial  manner  and  neatly  but  plainly  finished.  The  cabin  wiU  have  four  (4) 
|-inch  bolts  on  each  side,  passing  from  carlins  to  under  side  of  boiler  deck  carlins. 

99.  Pilot  house.— Thie  will  be  13  feet  long  fore  and  aft,  13  feet  wide,  and  12  feet  6 
inches  high.  The  floor  beams  will  be  1|  in.  XlO  in.,  spaced  about  18  inches  centers, 
carried  on  rails  If  in.  x 6  in.  on  each  side  of  house.  The  floor  is  to  be  of  |-inch  yel- 
low pine,  tongued  and  grooved.  The  corner  stanchions  will  be  3  in.x3  in.,  and  the 
siding  is  to  be  of  white  pine  f  inch  thick,  tongued  and  grooved  and  beaded  on  both 
sides.  The  pilot  house  will  be  fitted  with  the  usual  adjustable  sight  shades  in  front, 
and  with  sliding  sashes  on  the  other  three  sides.  The  sashes  will  be  1|  inches  thick 
and  mounted  with  rollers  on  brass  water  tables.  A  door  30  inches  wide  will  be  pro- 
vided in  after  side  of  pilot  house,  with  suitable  steps  to  same.  The  pilot  house  will 
be  securely  fastened  down  by  a  |-inch  bolt  at  each  comer  stanchion. 

100.  Water  ianke.—A.  combined  water  tank  and  filter  9  ft.  x3  ft.  X20  in.  deep,  made 
of  galvanized  iron  No.  12  B.  W.  G.  and  fitted  with  iron  covers,  will  be  provided  for 
the  cold-water  service,  and  a  tank  of  similar  size  and  make,  but  fitted  with  a  steam- 
heating  coil,  will  be  provided  for  the  hot-water  service.  Both  of  these  tanks  will  be 
placed  under  the  floor  of  pilot  house.  A  small  expansion  tank  will  be  placed  in  kitchen 
where  convenient,  and  will  receive  the  water  or  condensation  from  coil  in  hot-water 
tank,  and  will  also  have  a  connection  to  filter  tank  operated  by  a  ball  valve.  This 
tank  will  work  in  connection  with  the  boiler  of  cooking  range.    The  hot  and  cold 
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water  tanks  wilt  be  supplied  by  tbe  fire  pump,  and  all  oonnections.  yalves,  and  over- 
flow pipes  necessary  for  the  complete  fitting  out  of  this  service  will  be  provided. 

101.  Pilot  wheel, — This  will  be  10  feet  in  diameter  over  all,  with  doable  rim  of  usual 
oonstmetion  and  mounted  in  the  usual  manner.  The  barrel  will  be  15  inches  in 
diameter;  and  the  necessary  tiller  ropes  i  inch  in  diameter,  with  all  sheaves  and 
sheave  boxes,  will  be  provided  and  fitted  in  place  in  a  first-class  manner.  The  fit- 
tings in  pilot  house  will  include  speaking  tube  to  engine  room,  bell  tube,  bell  stand, 
all  necessary  bell  pulls  and  bell  cranks,  and  wiring  to  engine  room  and  whistle;  also 
a  settee  witli  drawers  uuderucath. 

102.  Roofs, — All  roofs  will  be  covered  with  10  oz.  canvas  duck,  U.  S.  Army  standard, 
well  lapped  at  edges  and  secured  with  10  oz.  copper  tacks,  laid  on  a  thickness  of 
heavy  roofing  felt  and  painted  with  two  ^2)  coats  of  pure  white  lead,  ground  in 
boiled  linseed  oU  and  toned  to  lead  color  with  lampblack. 

103.  Guard  ratZ.— This  will  extend  all  around  the  boUer  deck.  It  will  be  made 
with  stanchions  of  white  oak,  If  in.  X  If  in.,  spaced  about  6  feet  apart  centers,  with 
one  short  stanchion  of  white  pine  between.  The  rail  will  be  29  inches  high.  The 
caps  are  to  be  of  m  hite  pine  ^  in.  X  4  in.,  with  filling  on  each  side  of  stanchions 
I  in.  X  2  in.,  and  tn  o  rails  of  white  pine  f  in.  X  2  in. 

104.  Door; — ^All  doors  are  to  be  made  of  white  pine;  those  27  inches  wide  and 
under  to  be  1  inch  thick  and  those  above  27  inches  wide  to  be  If  inches  thick.  Inside 
doors  will  be  paneled  and  outside  doors  will  have  the  lower  part  paneled  and  the 
upper  p«rt  glazed.  All  stateroom  outside  doors  will  be  fitted  with  blinds  of  white 
pine  t  inch  lliick.  The  doors  will  be  hung  with  steel  loose-pin  butt  hinges  and  fitted 
with  rim  locks  and  white  porcelain  knobs  of  extra  good  quality^  and  all  necessary 
brass  hooks  and  eyes  of  ship-cabin  pattern.  The  bands  to  outside  doors  will  have 
2^ineh  brass  shutter  bars  with  brass  hooks  and  eyes  for  fastening  back.  The  slid- 
inj^  doors  on  main  deck  will  be  mounted  with  ''Ron  Easy''  warehouse  hangers  with 
6-mch  wheels  and  If  in.  x  A  ii^*  rails,  and  will  be  fitted  with  flush  door  handles  and 
suitable  looks. 

106.  Windows  and  transoms, — The  windows  will  be  single  sash  If  inches  thick,  and 
transom  and  skylight  sash  will  be  1  inch  thick.  The  windows  will  be  made  to 
drop  on  inside  of  bulkheads  and  will  be  fitted  with  slides  and  water  tables,  sash 
weights,  pulleys,  cords,  and  fastenings.  The  transom  sash  will  be  hung  at  top,  the 
skyught  sash  at  bottom,  and  all  will  be  provided  with  the  necessary  buttons,  chains, 
books,  and  spring  bolts.  All  glass  used  is  to  be  double  strength  ''American,"  and 
gashes  must  in  all  cases  be  made  to  use  lights  of  standard  size.  All  hardware  fur- 
nishings must  be  approved  by  the  engineer  officer  in  charge. 

106.  Forward  cabin  and  staterooms. — Each  of  the  eight  staterooms  in  after  part  of 
cabin  will  be  fitted  with  a  locker  82  inches  wide  and  18  inches  deep,  with  two  (2) 
drawers  below  and  paneled  doors  in  two  parts  above,  and  provided  with  drawer 
pulls,  hinges,  spring  catches,  and  six  (6)  heavy  clothes  hooks  to  each  locker.  Lock- 
ers are  to  be  built  in  cabin  abreast  of  chimney  casings.  Each  locker  will  be  in  two 
sections,  with  two  drawers  below  and  paneled  doors  in  two  parts  above,  and  fitted 
up  with  three  (8)  tiers  of  shelves,  drawer  pulls,  doorknobs,  hinges,  and  locks  and 
keys  for  all  drawers  and  doors.  The  floors  of  ofiice,  officers'  mess,  and  all  staterooms 
in  forward  cabin,  also  floor  of  pilot  house,  will  be  covered  with  linoleum.  Iron  bed- 
steads will  be  furnished  throughout  the  boat,  as  hereafter  specified. 

107.  Kitchen,  pantry,  etc, — The  kitchen  will  be  fitted  with  fixed  tables,  placed  as 
shown  on  plan,  and  ike  pantry  will  have  a  wash  table,  four  (4)  tiers  of  shelves,  and 
drawers.  Both  storerooms  will  also  be  fitted  with  shelving  in  a  complete  manner, 
a  baker's  table  as  shown,  and  the  doors  will  be  fitted  with  iirst-class  locks. 

108.  Laundry,— The  laundry  will  be  furnished  with  an  ironing  table  24  in.  X  86  in. 
on  top,  made  of  white  pine,  and  the  laundress'  room  will  have  linen  lockers  placed 
above  the  bed. 

109.  Crew's  mess  room.-— TioB  will  be  furnished  with  two  plain  tables  8  ft.  X  7  ft., 
made  with  pine  finunes  and  hard- wood  tops;  also  four  seats  7  feet  long  to  suit  same. 

110.  Ice  hoz, — An  ice  box  of  first-class  construction,  charcoal  filled,  will  be  placed 
in  after  passageway  and  fitted  with  drain  pipes. 

111.  Crew's  water-closet.— Two  (2)  closets  will  be  built  at  splash  bulkhead^  and  the 
upper  panel  of  doors  will  be  lattice. 

UAUEOEVT. 

112.  ITota  engines,— The  engines  are  to  be  of  the  usual  Mississippi  River  type,  and 
must  be  built  of  ample  strength  for  working  under  a  steam  pressure  of  200  pounds 
per  square  inch.  Special  attention  must,  however,  be  given  to  reducing  weights  as 
much  as  possible,  consistent  with  strength  required.  Tne  engines  must  be  of  simple 
design  and  have  large  wearing  surfaces,  balanced  valves,  anu  variable  cut-o£fs,  both 
of  types  approved  oy  the  engineer  officer  in  charge,  and  must  have  such  modern 
improvements  as  are  applicable  to  the  design.  They  must  be  well  fitted  and  neatly 
fimshed  throughout^  though  a  large  amount  of  bright  work  will  not  be  required. 
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113.  Cylinders. — ^These  will  be  of  22  inches  diameter  and  8  feet  Btrincpi  anfficiently 
thick  to  permit  of  two  or  three  reborings,  oast  in  dry-sand  molds  of  hard,  close- 
grained  iron,  very  smoothly  bored,  conn ter- bored  i  inch  at  each  end  short  of  the 
travel  of  the  piston  packing,  rings,  and  must  be  entirely  free  from  blowholes  Mid 
spongy  places.  They  mnst  h(b  first  class  in  every  respect,  and  will  be  fitted  with  the 
nsiialside  pipes,  valve  boxes,  valves  and  gear,  also  automatic  drain  cocks:  and  will 
be  covered  with  approved  magnesia  nonconductor  and  lagged  with  planisned  sheet 
steel  abont  No.  14  gangs.  The  cylinders  will  be  fastened  to  beams  without  cast-iron 
bed  plates. 

114.  FiMtim  rods, — These  are  to  be  of  hammered  steel.  The  piston  heads  and  fol- 
lowers are  to  be  steel  castings,  with  cast-iron  bnll  and  packing  rings.  The  rod  will 
be  fitted  into  piston  against  a  shoulder,  and  into  the  cross  head  against  the  end, 
with  only  sufficient  taper  to  enable  cross  head  to  be  removed  without  driving.  A 
backing  cutter  will  be  fitted  to  rod.  Metallic  packing  of  make  approved  by  the 
engineer  officer  in  charge  will  be  used  in  stuffing  boxes  for  piston  rods. 

115.  Cross  Aradf.— These  are  to  be  preferably  of  steel  castings,  and  will  be  fitted 
with  bronze  gibs  in  the  usual  manner. 

116.  Slides,  These  are  to  be  fine,  close-grained  cast  iron,  truly  finished,  and  will 
be  fitted  directly  to  cylinder  beams  without  cast-iron  bed  plates. 

117.  Pilmans, — These  will  be  40  feet  long  centers,  and  are  to  be  built  of  iron  or 
steel  lap- welded  tube,  with  solid  stub  ends  inserted  and  efficiently  trussed.  They 
will  be  htted  with  brasses  lined  with  best  babbitt  metal,  and  gibs  and  keys. 

118.  Ska/t  atid  cranks. — These  are  to  be  of  hammered  steel,  well  designed,  and  will 
be  fitted  up  in  accordance  with  modem  practice.  Five  (5)  wheel  iianges  hooped 
with  wrongut-iron  bands  will  be  firmly  keyed  on  shaft. 

119.  Pillow  blocks,  etc.— The  pillow  blocks,  yokes,  cams,  and  cam  brackets,  and  all 
other  det-ails,  will  be  designed  and  fitted  in  accordance  with  best  practice. 

120.  Throttle  valre, — This  will  be  of  good  design,  mounted  on  stand  with  rollersy 
in  the  usual  manner. 

121.  Operating  gear, — The  engines  will  be  handled  from  throttle  valve  stand  In  the 
usual  mnnner.  The  reversing  and  cnt-oflf  shafts  and  levera  will  be  below  the  deck, 
and  a  steam  reversing  cylinder  will  be  provided,  with  all  working  handles  and  lift- 
ing rig  neatly  arrangfd. 

122.  Hells.— Tvro  (2)  signal  bells  of  distinct  tone,  one  12  inch  and  one  8  inch,  will 
be  set  up  in  engine  room ;  and  one  12-inch  gong  and  also  one  8-inch  gong  in  fire  room; 
all  to  be  connected  and  wired  as  required. 

123.  tVheel.—The  wheel  will  be  24^  feet  in  diameter  over  ends  of  arms,  and  will 
have  five  (5)  sets  of  arms,  16  arms  to  the  set.  The  buckets  will  be  1}  inches  thick, 
34  inches  wide,  and  24  feet  long,  with  balance  buckets  as  required.  The  arms  will 
be  6i  inches  at  flange,  11  inches  at  circle,  by  2|  inches  thick.  Beyond  the  circle  the 
back  of  arm  will  be  tapered  to  8  inches  at  point.  The  circle  segments  will  be  7 
inches  wide,  and  will  be  set  up  with  keys  and  secured  with  iron  ring  on  each  side  5 
inchcK  wide  and  ^a  inch  thick,  bolted  with  three  (3)  f  inch  bolts  to  each  segment. 
Two  sets  of  braces  will  be  fitted  in  between  circles  and  flanges.  Battens  will  be  32 
inches  long,  8  inches  wide,  and  1^  inches  thick.  Stirrups  will  be  made  of  I  inch 
snnare  iron,  with  large  square  nuts  and  double  wanher  plates  of  3in.  X  i  in.  iron. 
All  lumber  for  wheels  is  to  be  seasoned  white  oak,  except  braces,  which  are  to  be 
pine  or  poplar. 

124.  JMsi  ins  for  engines. — Bidders  are  required  to  submit  designs  and  specifications 
for  main  engines,  suliject  to  the  conditions  herein  specified,  as  it  is  intended  that 
contractors  may  use  existing  ])atternH  if  desired.  Any  slight  modification  of  the 
cylinder  beams  that  may  be  desired  by  the  contractor  will  be  allowed  if  it  does  not 
interfere  with  any  of  the  other  work  on  the  boat. 

125.  Alttrnatlre  designn. — As  it  is  the  purpose  of  these  specifications  to  obtain  for 
the  United  States  boats  of  large  power,  with  a  fair  amount  of  economy,  bidders  are 
invited  to  subndt  alttTnative  dcH'gns  for  compound  engines  of  the  same  power  as 
the  high  pressure  engines  herein  called  for,  together  with  sped  flections  and  a  com- 
parison ox  weights  and  efficiency  of  the  two  types. 

126.  Hoilers. — There  will  be  six  (6)  main  boilers  of  the  usual  Mississippi  River 
type,  of  38  inches  mean  diameter  and  30  feet  long,  each  boiler  having  two  flues  of 
14  inches  ontside  diameter.  The  boilers  will  be  built  in  accordance  with  the  rules 
of  the  Board  of  Supervising  Inspectors  of  Steam  Vessels^  for  a  working  pressure  of 
200  pounds  per  square  inch.  The  shells  are  to  be  of  marine  steel  ^  inch  thick  and 
62,000  pounds  tensile  strength.  All  holes  will  be  drilled  and  longitudinal  seams  will 
be  double  riveted.  The  rings  will  be  as  long  as  practicable,  and  the  longitudinal 
seams  will  be  above  the  fire  line.  The  fines  are  to  be  of  lap- welded  tube  in  8  loot 
se<'tion8  and  f^(\  inch  thick,  the  joints  carefully  and  tightly  fitted  into  each  other  m 
a  thoronghly  first-class  manner.  The  boiler  heads  will  lie  annealed  after  fian^ing; 
the  back  heads  will  have  full-sized  manholes  at  top,  and  front  heads  will  have  large 
hand-holes  at  bottom.    Manhole  doors  are  to  be  '<  £olipse ''  or  other  eqaaliy  good. 
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127.  Catiitgf,  hrteohing,  and  dUfliii«y«.— The  boilers  will  be  set  in  two  separate  bat- 
teriee,  and  will  havenea^  snbstantial  oast-iron  fronts,  fitted  with  fire,  poker,  and 
ash  doors,  grate  bars  and  oeuers.  The  casings  are  to  be  made  of  sheet  steel  No.  12 
B.  W.  G..  strengthened  with  ansle-iron  flange  aronnd  top  edge  and  at  sides  and  hot- 
tODiy  ana  will  be  provided  with  all  side  stays  and  bottom  stands  necessary.  Ilie 
breechings  are  to  be  of  good  design,  made  of  sheet  steel  No.  8  B.  W.G.,  and  ade- 
quately supported.  The  ohimneys  will  be  36  inches  in  diameter  and  50  feet  hiffh 
above  grate  bars,  and  are  to  be  made  of  sheet  steel,  the  lower  half  No.  12  B.  W.  G., 
and  the  npper  half  No.  14  B.  W.  G.,  and  will  be  Btren|;thened  with  three  (3)  angle 
bars  2^^  in.  X  2|  in.  X  4  lb.,  running  fhll  length  on  the  mside.  The  tops  of  chimneys 
will  be  finished  with  a  3  inch  angle-iron  ring,  and  all  eyebolts,  gay  rods,  tnm- 
bucklee,  and  fastenings  will  be  provided.  The  nsnal  casings  from  boiler  to  hurri- 
cane deck  are  to  be  made  of  sheet  steel  No.  16  B.  W.  G.,  and  will  be  fitted  in  place 
with  proper  deck  rings  and  umbrellas  in  a  thoroughly  ilrst-class  manner. 

128.  Siam  and  mma  drumt. — Each  battery  will  have  a  steam  drum  28  inches  in 
diameter  and  11  feet  long,  connected  to  each  boiler  by  legs  10  inches  in  diameter  and 
6  inches  long,  double  riveted  to  each.  Manholes  and  doors,  similar  to  those  on  boil- 
ers, will  be  put  in  inboard  heads.  A  main  steam  branch  9  inches  in  diameter  will 
be  riveted  on  each  drum,  and  a  dry  pipe,  as  shown  on  sheet  3,  will  be  fitted  on  the 
inaide.  Steam  branches  for  auxiliary  lines  and  reinforcing  plates  will  be  put  on  as 
required*  Two  mud  drums  16  inches  in  diameter  and  11  root  long  for  each  battenr 
wii  1  be  connected  to  each  boiler  by  legs  8  inches  in  diameter,  double  riveted .  A  hand- 
hole  7  inches  by  9  inches  will  be  put  in  each  head  as  near  the  bottom  as  practicable. 

129.  Brick  work, — The  fhmaoe  and  bridge  wall  below  the  ^ates  will  be  built  of 
''Extra"  fire  briok,  and  the  furnace  walls  above  grates,  the  tire  bed  and  side  walls 
for  half  the  length  of  boilers,  will  be  "XXX,"  and  the  remainder  of  the  work 
"Extra."  The  covering  tiles  will  be  2^  inches  thick  and  of  the  best  quality.  The 
ash  pans  will  be  lined  with  split  hard  pressed  red  brick,  well  grouted.  The  whole 
of  the  setting  is  to  be  done  with  the  best  ciuality  of  fire  clay. 

130.  MiUngB  and  valves, — ^The  boilers  will  be  furnished  with  all  the  usual  and  nec- 
essary fittings.  Each  boUer  will  have  one  spring-loaded  safety  valve,  mounted  on  a 
flanged  branch  riveted  to  shell.  There  will  be  three  (3)  try  cocks  in  each  wiog  boiler 
of  each  battery  and  two  (2)  in  the  center  boiler;  feed  and  check  values  for  each  bat- 
tery; a  relief  valve  loaded  to  220  iH>unds  per  square  inch,  placed  on  feed  pipe  line; 
two  (2)  2  inch  blow>off  valves  to  each  mud  drum,  ^ach  pair  to  be  connected  to  one 
pipe  leading  overboard  below  deck  and  fitted  with  elbows  on  outside  of  hull ;  one 
main  steam  valve  8  inches  in  diameter  for  each  battery;  and  all  auxiliary  valves  for 
other  steam  branches.  All  valves  for  steam  and  feed,  or  that  are  under  high  press- 
ures, are  to  be  "  extra  heavy"  nnd  adapted  to  the  purpose  for  which  they  are  to  be 
used.  All  valves  2i  inches  and  under  are  to  be  entirely  of  brass,  unless  otherwise 
permitted  by  the  Engineer  Officer  in  charge  for  special  requirements,  and  in  no  case 
wUl  the  ordinary  light  commercial  valve  be  accepted.  It  is  advisable  that  uniformity 
in  the  make  of  valve  be  maintained  as  closely  as  possible,  especially  of  such  as  have 
renewable  valve  disks.  All  fittings  must  be  approved  by  the  Engineer  Officer  in 
charge.  c 

131.  Steam  pipet, — ^AIl  steam  and  feed  piping  will  conform  to  the  rules  of  the  Board 
of  Supervising  Inspectors  of  Steam  Vessels.  The  main  steam  branches  from  steam 
drums  will  be  8  inches  in  diameter,  connecting  by  a  T  on  center  line  of  boat  ami 
running  thence  9  inches  in  diameter  to  throttle,  and  from  throttle  to  engines  in  two 
branches  7  inches  in  diameter;  all  to  be  lap-welded  tube  with  steel  flanges  riveted 
on.  All  bends  in  these  pipes  will  be  of  large  radius  and  ver^  neatly  bent.  The  aux- 
iliary steam  line  is  to  be  of  lap- welded  tube  3  inches  in  diameter,  and  will  be  con- 
nected with  MKiliary  boiler,  capstans,  fire  pump,  syphons,  and  electric-light  engine. 
All  pipes  2  inches  and  over  will  be  connected  by  fiange  couplings  as  far  as  possible. 

132.  Bxkau»tpipe$, — Exhaust  pipes  from  engines  to  heaters,  and  to  atmosphere,  will 
be  8  inches  in  diameter;  the  branches  outboard  through  spladh  bulkhead  o  inches  in 
diameter,  and  from  heaters  to  chimney  7  inches  in  diameter.  Valves  will  be  pro- 
vided both  at  cylinder  end  and  at  chimneys  to  reflate  the  exhaust.  The  two  lines 
of  exhaust  will  be  connected  at  boilers  so  that  either  chimney  blast  can  be  cut  off 
when  one  battery  of  boilers  only  is  in  use.  A  separator  will  be  made  in  each  exhaust 
Just  before  entering  the  chimney,  with  drain  pipes  overboard.  The  exhaust  pipes 
are  to  be  made  of  sheet  steel,  No.  12  B.  W.  G.,  with  copper  flanges  about  No.  8  B.  W. 
G.  at  Joints.  The  exhaust  pipes  through  the  roof  wul  be  enlarged  to  10  inches 
diameter  and  carried  12  feet  high  above  skylight  roof  and  secured  with  wire  rope 
gays. 

133.  Steam  gaugea,-^The  engine-room  gauge  will  have  a  12-inch  face,  each  boiler 
mage  an  8-inch  face,  and  auxiliary  boiler  gauge  a  6-inch  face;  all  to  be  fitted  with 
braas  eases,  syphons,  and  drain  cocks. 

1B4.  Boiler  and  steam  pipe  oaverings,--The  tops  of  boilers  and  steam  drums,  and 
lega  will  be  covered  with  magnesia  block  of  approved  quality  2  inches  thick,  prop- 
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erly  wired  and  coyered  with  eanyas  wfaere  neceMary.  All  steam  pipes  will  be  cov- 
ered with  approved  magnesia  block  of  the  regnlar  thickness,  and  the  exhaust  pipes 
from  engines  to  heaters  will  be  coyered  with  approved  magnesia  block  of  half  the 
nsnal  tluckness;  all  to  be  neatly  finished  at  the  flanges,  connections,  and  joints,  and 
banded. 

135.  Feed  pumpt.'^Two  (2)  feed  pomps  will  be  required,  each  of  sufficient  capacity 
to  supply  both  batteries  of  boilers  when  running  at  a  piston  speed  of  60  feet  per 
minute,  and  the  pipe  connections  must  be  so  arranged  that  either  pump  oan  supply 
either  or  both  batteries  of  boilers.  These  pumps  are  to  be  of  the  vertical  doplex 
type,  with  outside-packed  plon^rs,  of  a  make  to  be  approved  by  the  Engineer  Officer 
in  charge,  and  must  be  fitted  with  bronze  bushes  in  glands  and  stuffing  boxes,  sight- 
feed  lubricators,  oil  cups,  etc.  The  suction  will  be  taken  from  both  sides  of  the 
boat,  and  will  be  provided  with  bells,  shut-off  valves,  and  screens.  The  feed  pumps 
will  be  placed  on  center  line  of  boat  at  forward  end  of  bunker,  and  will  be  enclosed 
in  a  sheet-steel  casing,  with  sliding  doors  in  front.  Two  (2)  stanchions  of  3  in.  x  8 
in.  X  7.2  lb.  angle  bar  will  run  from  main  deck  to  carlin  stringers,  and  on  these  the 
casing  of  i-inch  steel  plate  will  be  bnilt  as  indicated  on  plan.  Sheet  6.  Ail  stiffeners 
and  angle  bars  for  securing  pumps  will  be  placed  where  necessaiy. 

136.  Heaters. — Two  (2)  heaters  will  be  reanired,  the  shells  being  an  enlargement 
of  the  exhaust  pipes;  and  will  be  fitted  with  cast-iron  heads  having  stuffing  boxes 
for  feed  pipes.  The  feed-pipe  coils  will  be  of  ample  size  and  will  be  fitted  up  in  the 
usual  manner.  The  feed  will  enter  boiler  from  the  top  near  the  back  end,  make  two 
(2)  turns  the  length  of  the  boiler,  and  discharge  into  center  leg  of  back  mud  drum. 

137.  Fire  pump, — This  pump  is  to  be  of  the  horizontal  duplex  type  with  outside 
packed  plungers,  of  make  approved  by  the  Engineer  Officer  in  charge,  and  most  have 
a  capacity  of  at  least  100  gallons  per  minute,  delivered  at  a  pressure  of  125  ponnds 
per  square  inch,  when  running  at  100  feet  piston  speed.  A  fire  pipe  line  will  ran  on 
each  side  of  boat  and  will  have  three  (3)  oranches  on  each  side  on  both  main  and 
boiler  decks,  and  one  on  each  side  of  hurricane  deck.  It  will  be  furnished  with 
2-inch  valves,  brass  couplings  for  2-inch  hose,  hose  key  to  each  branch,  and  hose 
reels.  Eight  (8)  lengths  of  2-inch  mbber-lined  cotton  hose,  each  50  feet,  and  four 
(4)  nozzles  will  be  provided.  The  fire  pumps  will  be  connected  to  mud  drums  of 
main  boilers  and  to  water  tank  in  pilot  house,  and  will  also  have  an  independent 
hose  connection. 

138.  CapfftoiM.— Three  (3)  doul>le-barrel  steam  capstans  will  be  required,  two  (2) 
to  be  placed  on  forward  deck  as  shown  on  Sheets  5  and  6,  and  one  aft  of  cold  stor- 
age in  carpenter's  shop.  These  capstan^  are  to  be  **  Providence  "  No.  F.  with  double 
engines  having  cylinders  7  inches  in  diameter  and  8  inches  stroke,  all  gearing  of 
steel,  and  shaft  of  large  diameter.  The  engines  of  the  port  capstan  will  be  secured 
under  the  deck,  and  those  of  the  starboard  and  after  capstan  will  be  placed  on  floor. 
The  steam  valves  for  operating  the  capstans  will  be  in  the  most  convenient  position 
to  be  handled  from  the  deck,  and  all  lubricators,  oil  cups,  steam,  exhaust,  and  drain 
pipes  will  be  provided. 

139.  8team  eteering  ri^.— This  is  to  be  of  a  design  approved  by  the  Engineer  Officer 
in  charge,  and  must  be  as  simple  as  possible,  easily  handled,  must  not  interfere  with 
the  use  of  the  pilot  wheel,  must  be  qnickly  disconnected,  and  must  be  first-class  in 
every  respect. 

140.  Bilge  syphons  andpifes.^A  2i  inch  bilge  syphon  wUl  be  placed  in  each  water- 
tight oompartment,  and  will  be  fitted  with  all  necessary  valves,  piping,  and  suction 
screens.  The  steam  valves  will  be  placed  conveniently  for  handling  from  main  deck. 
The  discharge  pipes  will  be  attached  to  hull  plating  by  flanges,  eiwier  bolted  op  riv- 
eted, and  those  pipes  which  are  less  than  18  inches  above  the  water  line  will  have 
swing  check  valves  close  to  hull  plating.  All  other  pipes  discharging  through  the 
Bides  of  hull,  above  1  inch  diameter,  will  be  attached  by  flanges,  and  smaller  pipes 
will  be  connected  with  lock  nuts. 

141.  Eleotrio-li^ht  plant.— This  installation  is  to  consist  of  a  direct  coupled  engine 
and  jpnerator  of  the  multipolar  type,  110  volts  and  necessary  capacity.  The  engine 
is  to  be  horizontal  with  automatic  governor,  and  a  reducing  valve  will  be  sonplied 
for  reducing  the  boUer  pressure  of  200  pounds  as  may  be  needed.  A  marble  or  slate 
switch  board  will  be  placed  in  the  engine  room  and  will  be  fitted  with  ammeter, 
voltmeter,  rheostat,  pUot  lights,  and  switches  for  three  (3)  circuits,  one  circuit  for 
main  deck,  one  for  cabin  deck,  and  one  for  search  and  arc  lights.  The  search  lieht 
will  be  18  inches,  of  4,000  candlepower.  It  will  have  both  revolving  and  deflectinir 
movemente  and  will  be  set  at  forward  end  of  hurricane  deck,  and  arranired  to  be 
operated  from  the  pilot  house.  Two  (2)  arc  lights  of  1,200  c.  p.  each  will  be  provided, 
one  to  be  hung  from  a  swinging  spar  placed  forward  on  boiler  deck  and  long  enough 
to  light  either  guard,  and  the  other  to  be  hung  from  a  short  spar  placed  over  the 
wheel.  The  spars  will  be  properly  rigged  with  tackle  and  guys,  and  the  Uehts  will 
be  arranged  to  be  operated  from  the  pilot  house.    Sixty  (60)  incandescent  lamps  will 


APPENDIX  X  X — EEPOET  OP  MISSISSIPPI  RIVER  COMMISSION.      3211 

be  required,  to  be  distribnted  as  follows:  The  forward  cabin  will  be  fnmisbed  with 
two  (2)  combinatioii  electroliers,  each  arranged  with  three  (3)  sockets  and  three  (3) 
eoal-oil  lamps,  one  bracket  lamp  in  each  stateroom,  and  2  table  lamps— 20  lights  in  all ; 
the  Intermediate  cabin  will  have  one  bracket  lamp  in  each  passageway,  one  in  each 
bathroom,  one  in  lanndry,  one  in  laundress's  room,  one  hanging  lamp  in  each  store- 
rooB,  pantry,  and  kitchen,  and  also  one  combination  electrolier  with  one  socket 
and  one  coal-oil  lamp— a  total  of  12  lights  in  all;  the  after  cabin  will  be  famished 
with  one  bracket  lamp  in  cook's  room,  one  in  waiter's  room,  2  hanging  lamps  in 
crew's  mess  room,  2  hanging  lamps  in  crew's  qnarters,  one  bracket  lamp  each  in 
bath  and  wash  room  and  In  closets  at  splash  bnlkhead— making  9  lights  in  all ;  the 
main  deck  will  be  lighted  with  one  lamp  in  each  closet,  5  in  engine  room,  2  in  car- 
penter's shop,  2  in  bankers,  one  in  front  of  boilers,  2  over  boilers,  2  in  forward  store- 
room,  and  one  in  each  capstan  hold,  or  17  in  all.  These  lamps  are  to  be  bracket  or 
drop  lamps,  as  may  be  required ;  some  of  them  will  require  to  be  on  long  wires  so  as 
to  be  moyable,  and  a  few  will  require  wire  guards.  Sach  sockets  as  can  be  easily 
reached  from  the  deck  are  to  be  key  sockets,  and  all  others  are  to  have  switches  at 
convenient  places  for  handling,  llie  lamps  in  cabins  are  to  haye  suitable  shades 
and  will  be  set  up  in  a  first-class  manner.  Two  (2)  lamps  of  32  c.  p.  each  will  also 
be  furnished  for  chimney  signal  liffhts,  with  proper  colored  globes  and  suitably 
mounted  in  place,  the  switch  to  be  located  as  required.  All  wiring  in  the  forward 
cabin  and  staterooms  will  be  concealed  in  a  neat  moulding,  which  is  to  receive  one 
coat  of  white  lead  paint  before  being  put  in ;  all  wires  passing  throngh  bulkheads 
will  be  enclosed  in  porcelain  or  hard  rubber  tubing.  All  insulators  are  to  be  of 
porcelain,  and  the  wiring  and  fittines  generally  will  be  in  accordance  with  the  rules 
and  requirements  of  the  National  Board  of  Fire  Underwriters.  The  engine  and 
generator  will  have  at  least  20  per  cent  more  power  than  absolntely  required  for  the 
above-specified  service,  and  all  parts  of  the  electric-light  plant  must  be  of  approved 
pattern. 

142.  Attxiliary  bailer.— Thin  boiler  is  to  be  of  the  vertical  submerged  tube  type, 
42  inches  in  diameter  and  9  feet  high^  with  shell  extended  to  form  asn  pan.    All  the 

Slatee  used  in  the  construction  of  this  botler  are  to  be  marine  steel  of  not  less  than 
2,000  pounds  tensile  strength.  The  shell  will  be  ^Vd  inch  thick,  the  fire  box  and 
cone  will  be  vVb  ^n^'h  thick,  and  the  heads  ^  inch  thick.  The  shell  will  be  double  riv- 
eted In  the  longitudinal  seams,  and  all  holes  will  be  drilled,  and  the  fire  box  and 
cone  will  be  efficiently  stayed  for  a  working  pressure  of  200  pounds  per  square  inch. 
The  boiler  is  to  contain  about  100  tubes  2  inches  in  diameter  and  not  less  than  42 
inches  long,  and  must  be  built  according  to  the  rules  of  the  Board  of  SaperviRing 
Inspectors  of  Steam  Vessels.  A  chimney  of  suitable  size  will  be  provided,  with  au 
the  necessary  casings,  deck  rings,  and  gays,  and  the  boiler  will  be  set  in  place,  all 
mountings  fitted,  and  shell  oovered  with  approved  magnesia  nonconductor  2  inches 
thick,  covered  with  canvas  and  painted.  The  bottom  of  the  shell  will  have  a  2  inch 
angle  bar  ring  riveted  on  the  outside  and  to  the  base  plate,  which  last  is  to  be  made  of 
i  inch  steel  plate,  square  in  form  and  flanged  on  all  four  sides  about  3  inches  deep, 
with  a  return  flange  outwards  of  2  inches  width  by  which  the  boiler  will  be  secured 
to  deck.  The  bottom  of  the  ash  pan  will  be  lined  with  brick.  The  boiler  will  have 
three  ^3)  mud  ports  at  the  bottom  and  three  (3)  on  the  level  of  the  furnace  crown, 
and  will  be  provided  with  grate  bars,  glass  water  gauge,  three  (3)  gauge  cocks,  one 
(1)  6  inch  diameter  steam  gaage  with  brass  case,  spring  safety  valve,  btow-off  valve, 
one  (1)  1  inch  Metropolitan  injector  or  other  of  equally  good  make  fitted  to  boiler 
by  connection  independent  of  blow-off,  and  one  (1)  2^  inch  main  steam  valve  of 
"  extra  heavy  "  pattern. 
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143.  8tateroom9. — Each  of  the  four  staterooms  forward  will  be  fitted  with  marble- 
top  wash  basins,  slabs  20  in.  x  28  in.  with  10  inch  backs,  14  inch  basins,  nickel-plated 
iron  brackets  and  nickel-plated  brass  faucets  for  hot  and  cold  water. 

144.  Officert^  wash  room, — 'Hiis  will  be  fitted  with  three  (3)  iron  enameled  wash- 
bowls, with  sectional  slabs,  with  brackets  and  union  strips  nickel  plated,  and  nickel- 
plated  faucets  for  hot  and  cold  water. 

145.  Bathrooms  and  c2o«eto.— A  5i  foot  white  enameled  roll-rim  bath  tub  will  be 
fitted  in  each  bathroom,  with  nickel-plated  faucets  for  hot  and  cold  water,  and  other 
accessories,  complete.  Two  water-closets  wUl  be  fitted  with  earthenware  front  out- 
let, plain  pedestal  bowl,  7  gallon  copper-lined  siphon  flush  tank,  with  nickel-plated 
flush  and  supply  pipes  and  double-cover  seats.  The  woodwork  is  to  be  oak,  and 
plain  round  cornered. 

146.  CreuB^B  waeh  room.— This  will  be  fitted  with  four  (4)  iron  enameled  washbowls, 
with  sectional  slab,  similar  to  those  prescribed  for  officers'  wash  room. 

147.  Crsir's  6a*Aroom.— This  will  be  furnished  with  a  5  J  foot  iron  enameled  roU-rim 
bath  tab  and  fittings^  similar  to  those  in  officers'  bathrooms. 
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148.  Crev^s  o7o«e<«.~Eaoh  closet  will  be  fitted  with  an  earthenware  nrinal,  die- 
charging  throogh  eplaeh  bulkhead  and  having  a  zino  flashing  trough  on  the  outside. 

149.  /mnlM.— One  iron  white  enameled  sink  40  inches  x  20  inches  will  be  placed  in 

San  try,  one  30  in.  x  20  in.  in  kitchen,  and  one  30  in.  x  20  in.  in  laondry ;  each  to  be 
tted  with  hot  and  cold  water  connections,  waste  pipes,  and  brackets  for  supporting 
sinks.  Traps  will  not  be  required  for  kitchen  and  pantry  sinks,  but  the  waste  pipes 
must  be  of  large  size  and  be  run  overboard  by  an  independent  connection. 

150.  Jfaia  deck  cZo«e(s.— Each  closet  will  be  fitted  with  an  earthenware  urina!,  dia- 
ohai|^ng  through  splash  bulkhead  and  having  a  zinc  flushing  trough  outside. 

151.  J^^iiM  room.— One  iron  enameled  washbowl  and  slab,  fitted  with  nickel-plated 
faucets  for  hot  and  oold  water,  drainpipe  overboard,  and  all  other  aoceesorieSy  will  be 
placed  in  engine  room,  as  shown  on  sheet  6. 

152.  ^orlmanjAip.— All  plumbing  and  pipe  fitting  will  be  done  in  the  most  work- 
manlike and  sanitary  manner,  and  will  be  a  thoroughly  first-class  job  in  every  respect. 
All  cold-water  service  pipes  will  be  connected  with  tank  on  roof,  and  the  hot-water 
service  pipes  for  all  baths  and  wash  rooms  will  be  connected  to  hot- water  tank  under 
pilot  house. 

153.  2Yniitn^.— *Four  (4)  down  spouts  from  the  comers  of  the  pilot  house,  U  inehee 
in  diameter;  five  (5)  on  each  side  from  skylight  roof  to  hurricane  deck,  2  inches  in 
diameter;  five  (5)  on  each  side  of  hurricane  deck  to  boiler  deck,  2^  inches  in  diam- 
eter, and  five  (5)  swinging  scuppers  on  each  side  of  boiler  deck,  3  inches  in  diameter, 
will  be  provided ;  all  to  be  made  of  galvanized  iron  not  less  than  No.  22  B.  W.  O. 
The  necessary  speaking  tubes,  bell  tubes,  and  trumpets  will  be  provided  and  fitted 
up  in  a  complete  and  first-class  manner. 


154.  Painting,— AM  woodwork  above  main  deck  will  be  painted  three  (3)  coats  of 
pure  white  lead  and  boiled  linseed  oil.  The  interior  of  cabin  will  be  painted  with 
one  coat  of  shellac,  three  (3)  coats  of  flat  color,  and  one  of  zinc  gloss.  All  knots 
will  receive  one  coat  of  shellac.  Three  (3/  name  plates  for  sides  of  pilot  house  will 
be  provided,  having  the  name  of  boat  in  gilt  letters  on  a  dead  black  ground.  The 
lettering  on  other  parts  of  boat  will  be  done  as  directed.  In  painting  metal  work 
all  scales  and  traces  of  oxidation  must  be  removed  before  applying  the  first  ooat,  and 
all  parts  of  hull  will  receive  a  coat  of  red  lead  and  oil  before  or  when  being  put  in 
nlaee,  to  prevent  rusting.  The  outside  of  hull  will  receive  two  more  coats  of  n  d- 
lead  paint  before  launching,  and  the  inside  will  receive  one  more  coat  of  similar  paint 
sfter  all  work  is  finished  and  the  bilges  cleaned  out.  The  machinery  and  other  iron- 
work will  receive  two  coats  of  good  oil  paint  of  such  colors  as  may  be  selected,  the 
last  coat  to  be  put  on  after  all  work  is  done  and  preliminary  tests  are  made. 

165.  IVedoato.— Two  lifeboats  will  be  provided,  each  16  feet  lon<j,  made  of  No.  12 
B.  W.  G.  galvanized  steel,  in  accordance  with  the  rules  of  the  Board  of  Supervising 
Inspectors  of  Steam  Vessels. 

156.  Boat  davito.— Two  pairs  of  iron  boat  davits  will  be  supplied  and  set  in  place 
and  provided  with  foot  steps,  deck  straps,  blocks  and  falls,  complete.  Cradles  will 
be  made  and  set  in  place  on  hurricane  deck  for  receiving  lifeboats. 

157.  Life  huoyt.—Two  cork  ring  buoys,  27  inches  in  diameter,  will  be  supplied  and 
placed,  one  on  each  side  of  boat. 

158.  AnchiMr, — One  stockless  anchor  of  approved  make  of  about  700  pounds  weight 
will  be  supplied. 

169.  Shiyi  bell,— A  bronze  bell,  about  24  inches  in  diameter,  mounted  on  an  iron 
f^ame,  will  be  set  on  the  forward  part  of  hurricane  deck  and  arranged  to  bo  rune 
from  either  main  deck  or  pilot  house. 

160.  WMstl^— The  whistle  will  be  8  inches  in  diameter,  long  bell,  and  will  be  placed 
on  the  center  line  of  the  boat  near  the  chimneys.  The  steam  pipe  will  have  an  inde- 
pendent connection  to  both  boilers,  with  a  shut-oflf  valve  to  each.  The  whistle  valve 
will  be  placed  where  most  convenient  and  wired  to  pilot  house. 

161.  Jack  8taff$.—A  jack  staff  will  be  stepped  outside  of  rail  at  forward  end  of 
boiler  deck,  and  will  stand  about  20  feet  above  the  roof.  The  after  staff  will  be  fixed 
to  splash  bulkhead,  and  both  will  be  provided  with  halyards  and  cleats. 

162.  Fire  paiU.— Four  (4)  stands  for  fire  pails  will  be  provided  and  set  on  the  sky- 
^^'^''  ^^^  containinff  six  (6)  best  galvanized-iron  tire  i)ails,  large  size. 

163.  «ore§.--One  plain  heating  stove  with  square  base  and  about  18  inches  fire  pot 
will  l^  placed  in  office,  and  one  of  similar  make  with  about  20  inch  fire  pot  will  be 
placed  in  officers'  mess  room.  These  stoves  will  be  set  on  zinc  stands,  and  will  be 
secured- to  deck.  A  kitchen  range  must  be  provided,  of  wrought  steel  and  of 
approved  make,  large  enough  to  cook  for  about  30  persons.  It  must  have  two  ovens 
and  single  shelf  pouch  feed  door  for  soft  coal,  and  water  back,  and  must  be  furnished 
with  one  66-gallon  pressure  boiler,  one  set  of  waffle  irons,  4  steel-ribbed  roastiiig 
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panii,  and  4  Riusia-iron  bread  pans.  The  lanndry  must  be  provided  with  one  wrongh t- 
Bteel  stove,  to  heat  4  irons  each  side.  AH  the  stoyes  are  to  be  adapted  for  soft  coal, 
and  will  be  set  np  in  place  with  smooth  stovepipes,  and  roof  ventilators,  and  have 
housings,  smokestacks,  and  caps  of  No.  22  galvanized  iron.  The  chimneys  will  be 
BO  arranged  and  of  snch  height  as  not  to  be  an  inconvenience  to  the  pilot  honse. 

164.  Steam  keating.^A  complete  system  of  steam  heating  wiU  be  installed,  with 
coils  as  follows:  Two  (2)  in  office,  fonr  (4)  in  officers'  mess  room,  one  in  forward  pas- 
sage, one  in  eacb  forward  bathroom,  one  in  crew's  mess  room,  two  (2)  in  crew's 
quarters,  one  each  in  crew's  bath  and  wash  rooms,  and  one  in  pilot  honse.  The 
length  and  nnnibers  of  returns  of  coils  will  be  regulated  by  the  size  of  rooms  to  be 
heated.  A  reducing  valve  will  be  placed  near  to  boiler  to  reduce  the  pressure  in 
heating  system  to  about  25  pounds  per  square  inch;  and  a  spring  loaded  relief  valve 
will  be  placed  near  end  of  main  line  of  pipes  in  engine  room,  and  also  a  pressure 
gauge  in  engine  room.  The  whole  wiU  be  htted  with  all  necessary  radiator  viJves, 
air  cocks,  steam  strap,  drainpipes,  and  screens  to  protect  the  woodwork. 

165.  Bfdgteads  and  mattresses, — £ach  of  the  six  staterooms  forward  will  be  furnished 
with  a  white-enameled  iron  bedstead  of  plain  design,  3  I'eet  wide,  and  with  pillars 
1^^  inches,  with  an  all-metal,  steel-wire  center  support,  woven-wire  mattress  to  suit. 
Each  of  the  other  six  staterooms  in  forward  cabin  will  be  furnished  with  a  two-story 
all- iron  bedstead,  white  enameled,  2  feet  9  inches  wide,  and  with  pillars  l^V  inches, 
with  all-steel  wire  mattress  to  suit.  The  laundress'  room  will  be  furnished  with  a 
single  all-iron  bedstead^  black  enameled,  2  feet  9  inches  wide,  and  with  pillars  1^ 
inches,  with  all-steel  wire  mattress  to  suit.  The  cook's  and  waiter's  rooms  and  the 
crew's  quarters  will  be  furnished  with  ten  (10)  two-story  all-iron  bedsteads,  black 
enameled,  2  feet  9  inches  wide,  and  with  pillars  l^  inches,  with  all-steel  wire  mat- 
tress to  suit.    All  bedsteads  must  be  of  approved  make. 

166.  Tools,— AU.  tools  as  per  the  following  list  will  be  supplied,  and  must  be  of 
approved  make,  unless  otherwise  specified : 

1  set  of  firing  tools  for  each  battery  of  boUers. 

1  set  of  firiug  tools  for  auxiliary  boiler. 
6  short-handled  coal  shovels. 

2  long-handled  coal  shovels. 

1  set  of  drop-forged  steel  wrencbes  for  main  engines. 
1  set  of  drop-forged  steel  wrenches  for  feed  pumps. 

1  set  of  drop-forged  steel  wrenches  for  capstan  engines. 

2  machinists'  hand  hammers. 
12  machinists'  chisels,  assorted. 

1  twelve-pound  sledge  hammer  and  handle. 

1  six-pound  sledge  hammer  and  handle. 

1  boiler  ratchet  (12  inches). 

6  steel  drills  for  boiler  ratchet,  f  in.  to  1  in.  by  eighths. 

1  grindstone,  36  in.  X  3  in.,  mounted. 

1  medium-size  melting  ladle. 

1  small-size  melting  ladle. 

1  portable  forge,  Buffalo  No.  4. 

1  machinists'  parallel  vise,  5i-inch  jaws,  Prentiss  or  eqnaL 

1  pipe  vise,  hinged,  to  take  pipe  up  to  3  inches  diameter. 

1  No.  X  Barnes  3- wheel  pipe  cutter. 

1  No.  2  Barnes  3- wheel  pipe  cutter. 

1  set  of  pipe  taps,  i  in.,  i  m.,  f  in.,  1  in.,  li  in.,  li  In.,  2  in. 

1  No.  3i  duplex  adjustable  die  stock,  with  dies  6om  f  in.  to  2  in* 

2  pairs  No.  1  adjustable  pipe  tongs. 
2  pairs  No.  2  adjustable  pipe  tongs. 
2  pairs  No.  4  adjustable  pipe  tongs. 
1  No.  3i  Brock's  chain  tongs. 

1  six-inch  Stilson  wrench. 

1  ten-inch  Stilson  wrench. 

1  eigbteen-inch  Stilson  wrench. 

1  six-inch  Coe's  monkey  wrench. 

1  twelve-inch  Coe's  monkey  wrenob. 

1  eigbteen-inch  Coe's  monkey  wrench. 

1  brsiss  oiler  set  (6  pieces). 

2  oilers,  steel,  long  spout,  quart. 
2  oilers,  steel,  long  spout,  pint. 

2  oilers,  steeL  3|  inches  diameter,  8-ineh  nozzles. 

2  galvanized  iron  oil  tanks,  60  gallons,  with  pumps,  measures,  and  funnels 
Complete. 
107.  Refrvferating  plant.— Separate  bids  are  required  on  the  refrigerating  plant, 
which  will  have  a  capacity  sofflolent  to  make  about  half  a  ton  of  ice  per  24  hours 
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* 
and  cool  a  storage  room  about  13  feet  long,  6  feet  wide,  and  7  feet  high  in  the  olear. 
All  the  machinery  necessary  mast  be  furnished  and  installed  in  a  satisfactory  man- 
ner. The  freezing  tank  will  be  provided  with  ice  molds  and  filter,  and  tank  and 
cold  storage  room  will  be  built  in  approved  manner.  The  machine  will  not  be  run 
continnonsly,  but  in  periods  of  6  or  8  h^urs,  with  the  same  stoppage  between  runs. 
The  plant  will  be  tested  satisfactorily  for  four  (4)  days  before  being  accepted.  Speci- 
fications and  general  drawings  of  this  plant  must  be  submitted  with  proposals  in 
accordance  with  the  requirements  of  paragraph  36. 

ISNDKB  NO.  S. 

168.  DMcrip/ion.— Tender  No.  5  will  be  built  in  all  respects  similar  to  Nos.  1,  2,  S, 
and  4,  and  in  accordance  with  the  foregoing  specifications  and  drawings,  except  in 
such  particulars  as  are  here  noted,  namely;  the  grate  bars  of  boiler  will  be  3  inches 
longer;  the  engines  will  have  cylinders  24  inches  in  diameter,  and  the  cranks,  shaft, 
pitmans.  and  other  working  parts  will  be  made  in  proportion  to  cylinders ;  the  wheel 
will  be  24  feet  6  inches  in  diameter  over  buckets,  and  buckets  will  be  36  inches  wide; 
together  with  any  minor  alterations  that  may  be  required  in  consequence  of  the 
above  changes.  Drawings  and  specifications  of  the  engines  proposed  will  be  fur- 
nished by  the  bidder,  in  accordance  with  the  requirements  of  paragraph  36. 

H.  E.  Waterman, 
Captain,  Carpi  of  Engineers, 
Secreiary  Mississippi  lUver  C<mmis9i(m. 
BiissiBSiPPi  RiviBR  Commission,  Officb  of  the  Secretary, 

Si,  Louis,  Mo.,  Apr,  g7, 1898. 


Appendix  1  0. 

report  of  MR.  J.  A.  0CKER80N,  ASSISTANT  ENGINEER,  ON  THE  FIELD  AND  OFFICR 
WORK  PERTAINING  TO  SUKYEYS,  GAUGES,  DISCHARGE  WORK,  REDUCTION  OF 
OBSERVATIONS,   AND  MAPPING. 

St.  Louis,  Mo.,  May  16, 1898. 
Sir:  I  have  the  honor  to  submit  the  following  report  on  the  field  and  office  work 
pertaining  to  the  general  survey  of  the  Mississippi  River,  the  low- water  survey, 
Scot  Blunto  Carroll  ton,  precise  levels,  Baton  Rouge  to  end  of  east  Jetty  at  month 
of  South  Pass,  care  and  repair  of  gauges,  discharge  measurements,  computation  and. 
reduction  of  field  notes,  platting  and  publication  of  maps  and  results. 

THE   GENERAL  SURVEY  OF  THE   MISSISSIPPI   RIVER  FROM  THE  HEAD  OF  PASSES  TO 

THE  HEAD  WATERS. 

This  work  under  the  Mississippi  River  Commission  has  been  carried  on  under  the 
appropriations  and  allotments  for  surveys,  gauges,  and  observations.  The  condition 
of  the  work  at  this  date  may  be  summarized  as  follows : 

Tlie  secondary  triangulation  has  been  completed  from  the  mouth  of  the  river  to 
Minneapolis,  Minn.,  a  distance  of  1,992  miles.  About  400  miles  of  this  work  was 
done  by  the  United  States  Engineer  Corps  and  the  Coast  and  Geodetic  Survey  prior 
to  the  organization  of  the  Commission. 

The  precise  levels  have  been  completed  from  the  Gulf  end  of  east  Jetty  at  mouth 
of  South  Pass  to  St.  Paul,  Minn.,  a  distance  of  1,982  miles,  with  side  lines,  Biloxi, 
Miss.,  to  CarroUton,  La.,  87  miles;  Savanna,  111.,  to  Chicago,  III.,  148  miles;  and  St. 
Paul,  Minn.,  to  Duluth,  Minn.,  156  miles ;  a  grand  total  of  2,373  miles.  That  portion 
of  the  line  lying  between  CaiToUton,  La.,  and  Greenville,  Miss.,  a  distance  of  479 
miles,  was  run  for  the  Commission  by  parties  belonging  to  the  Coast  and  Gtoodetio 
Survey. 

The  topography  and  hydrography  has  been  completed  from  Head  of  Passea^  La.,  to 
Minneapolis,  Minn.,  a  distance  of  1,980  miles.  The  topography  below  Cairo,  111., 
includes  the  careful  instrumental  location  of  shore  lines,  sand  bars,  and  all  natural 
and  artificial  features  within  a  mile  or  so  of  the  river,  with  sufficient  elevations  for 
accurate  location  of  5-foot  contours.  Above  Cairo  the  topography  includes  also  the 
location  of  bluffs  bordering  on  the  river  valley  proper. 

A  map  of  the  lower  alluvial  valley,  Cairo  to  the  Gulf  of  Mexico,  has  been  com- 
piled, drawn,  and  published.    This  map  is  in  8  sheets  and  shows  the  Mississippi 
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RiyeTy  its  lower  tribatarieB,  and  the  area  subject  to  overflow.  A  district  map  show- 
ing the  liyer  from  Cairo  to  the  Gnlf,  together  with  controlling  levee  lines,  levee  and 
engineer  dlstrictSy  has  been  pablished.  Charts  showinjz  the  topography  and  hydrog- 
raphy in  detail  have  been  published  on  a  scale  of  1 :20,000,  covering  the  river  firom 
Head  of  Passes  to  Arnolds  Landing,  III.,  a  distance  of  1,661  miles,  in  138  sheets. 
Maps  of  the  river  on  a  scale  of  1  incn  to  1  mile,  showing  the  river  banks,  adjacent 
topography,  sand  bars,  and  channel  line  have  been  pablished  in  54  sheets,  covering 
the  nver  from  Port  Eaids,  La.,  to  Clinton,  Iowa,  a  distance  of  1,617  milea.  Three  of 
the  fonr  sheets  of  the  npper  allavial  valley  map,  which  will  cover  the  river  from 
Cairo,  QL,  to  St.  Paol,  lunn.,  have  been  completed,  and  the  two  lower  sheets  have 
been  printed. 

Special  surveys  have  been  made  between  Cairo,  ni.,  and  Carrollton,  La.,  to  deter- 
mine amount  and  character  of  changes  which  occur  in  the  bed  and  banks  of  the 
stream. 

A  detailed  statement  of  the  earlier  work  done  will  be  found  in  the  report  of  the 
Commission  for  1896,  P^ges  8575  and  3576. 

FIELD  WORK  OF  1897. 

The  general  survey 'was  resumed  near  Brownsville,  Minn.,  on  May  20,  1897,  with 
the  following  organization:  Asst.  Engineer  A.  T.  Morrow  in  charge;  W.  G.  Comber, 
George  H.  french,  W.  S.  Williams,  O.  N.  Axtell,  F.  G.  Ray,  M.  I.  Powers,  L.  C. 
Dziatzko,  topographers;  W.  H.  Roper  and  C.  G.  Weyl,  ordinary  levels :  C.  V.  Seastone, 
and  D.  L.  Reabum,  platting.  About  the  last  of  June  the  paiiy  was  mcreased  by  the 
addition  of  £.  J.  Thomas,  topographer,  and  F.  F.  Axtell,  platting. 

The  hydrography  was  begun  the  latter  part  of  August,  with  T.  C.  Hockridge,  mas- 
ter of  the  steamer  Patrol,  in  charge,  assisted  by  C.  G.  Weyl  and  L.  C.  Dziatzko.  The 
first  sounding  done  covered  Lake  Pepin,  and  after  its  completion  operations  were 
transferred  to  St.  Paul  and  continue4  southward  from  that  point.  There  was  also  a 
regular  steamboat  crew  and  laboring  force,  making  a  total  of  about  60  persons  in 
the  par^,  which  was  quartered  on  the  steamer  Patrol  and  survey  boat  lUinoit, 
Owing  to  the  high  stage  of  the  river,  which  made  access  to  the  bottom  lands  diffi- 
cult, the  work  was  confined  to  the  topography  of  the  high  lands,  cities,  towns,  and 
the  ordinary  IctcIs  until  late  in  August.  The  shore  lines  of  the  river,  the  topography 
of  the  bottoms,  and  the  soundings  were  taken  up  at  St.  Paul  on  September  3,  and 
continued  southward  to  near  Brownsville. 

The  survey  of  this  season  has  been  unusually  tedious,  owing  to  the  intricate  maze 
of  sloughs  which  cover  the  greater  part  of  the  area  lying  between  the  bluffs. 

The  work  of  this  season  also  includes  the  survey  of  several  cities  of  considerable 
size,  viz :— St.  Paul,  Hastings,  Prescott,  Redwing,  Lake  City, Winona,  and  La  Crosse; 
also  smaller  towns,  such  as  Newport,  Diamond  Bluff,  Trenton, Waconta,  North  Pepin, 
Reads  Landing, Wabasha,  Alma,  Minneiska,  Fountain  Citv,Trempealeau,  and  Browns- 
ville.   The  area  covered  in  the  survey  of  these  cities  and  towns  was  59  square  miles. 

On  November  16  the  field  work  was  oompleted  to  the  upper  limits  of  the  work  of 
1896,  and  the  party  was  disbanded.  The  plant  and  a  portion  of  the  crew  were  trans- 
ferred to  the  lower  river  for  use  on  the  low- water  survey.  The  surveyors  were  trans- 
ferred to  the  office  in  St.  Louis  to  reduce  and  plat  the  field  notes. 

The  topographical  and  hydrographical  field  work  is  now  completed  to  the  upper 
limits  of  Fort  Snelling  Military  Reservation,  about  7  miles  above  steamboat  landing 
at  St.  Paul.  The  amount  of  work  done  during  the  field  season  is  given  in  the 
following  summary : 

Miles  of  main  river  surveyed  (channel  distance) 176 

Number  of  square  miles  of  topographv 500 

Number  of  square  miles  of  hydrography 84.5 

Number  of  soundings 49,358 

Number  of  sextant  angles  read  to  locate  soundings 4,458 

Number  of  distances  read  to  locate  soundings 8, 968 

Number  of  elevations  determined  by  ordinary  levels 12, 560 

Total  number  of  instrumental  locations  in  topography 207, 856 

Total  number  of  elevations  determined  in  topography 170, 612 

Average  number  of  instrumental  locations  per  square  mile  of  topography..  416 
Average  number  of  elevations  determined  per  square  mile  of  topography.  ••         841 
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The  disorepanoies  in  the  lesaltt  of  pieoise  sod  ordinary  levels  are  given  in  the 
following  table: 

Table  No.  1. — DiacrepamoieB  hetween  ike  reaulU  ofppeoiae  amd  ardimary  UmU. 
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2.6 
2.5 
1.7 
1.8 
2.3 
4.4 
4.5 
2.1 
2 
3 

2.8 
2.9 
1.2 
2.8 
3.5 
2.9 
5.4 
4.8 
1.5 

.7 
4.6 
2.9 
2.4 
1.6 
2.6 
1.4 
5 
7 
6.6 

Feet 

+0.10 
+  .!« 

±:1S 

-.01 
.00 
.00 

-.01 

—  .<» 

±:S? 

.00 
+  .05 

—  .03 
•  —.10 

+  .01 
.00 
.00 
-i-  .03 
+  .02 
+  .09 
+  .18 
+  .05 

—  .02 

—  .02 

—  .05 

—  .09 

—  .07 

—  .03 
+  .14 

—  .02 

—  .04 

—  .07 
+  .02 
+  .01 
+  .08 

—  .01 
.00 

±:S 

—  .01 
+  .08 

—  .03 

—  .06 

W.H.Boper. 
Do, 

P.B.M.195end  T.B.M.162 

T.  B.  M.  162  and  T.  B.  M.  161 

Do. 

T.B.  M.161  and  P.  B.M.  192 

Do, 

P.  B.  M.  192  and  T.  B.  M.  158 

Do. 

PB.M.188aiidP.B.M.186 ^ 

P.  B.  M.  186  and  P  B.  M.  184 

Do. 

P.B.M.184»nd  P.B.M.-183 

Da 

P.  B.  M.  183  and  P.  B.  M.  181 

Do. 

P.B.M.181  andP.B.M.178 

Do. 

P.  B.  M.  178  and  P.  B.  M.  177 

Do. 

P.B.M.177and  P.B.M.174 

Do. 

P.  B.  M.  174  and  P.  B.  M.  172 

Do. 

P.B.M.172andP.B.M.  170 

Do. 

P.  B.  M.  170  and  old  U.  S.  B.  M.  at  water  tower 

Do. 

P.  B.M.  165 and  P.B.M.163 

W.  H.  Roper. 
Do. 

P.B.M.163and  P.B.M.180 

P.  B.M.  160  and  P.  B.M.  150 

Do. 

P.B.M.  l50andP.B.M.157 

Do. 

P.B.M.157and  P.B.M.  156 

Do. 

P.  B.  M.  156  and  P.  B.  M.  154 

Do. 

P.B.M.154andP.B.M.152 

Do. 

P.B.  M.152and  P.B.M.  150 

Do 

P.  B.  M.  150  and  P.  B.  M.  147 

Da 

P.B.M.142andP.  B.M.138 

C.O.W§yi. 
Da 

P.B.  M.  138  and  P.B.  M.  135 

P.B.M.135andP.B.M.184 

Da 

P.B.M.  134and  P.B.M.  132 

Da 

P.  B.  M.  112  and  P.  B.  M.  131 

Da 

P.  B.  M.  131  and  P.  B.  M.  127 

Da 

P.B.M.127andP.B.M.124 

Da 

P.B.M.124and  P.B.M.118 

Da 

P.  B.  M.  118  and  P.  B.  M.  115 

Do. 

P.B  M.  115  and  P.B.M. 113 

Da 

P.  B.  M.  105  and  P.  B.  M.  103 

W.H.B4>p«. 
Do. 

P. B.M.  103  and  P. B.M. 99 

P.B.M.99andP.B.M.95 

Da 

P.  B.  M. 95  and  P.  B.  M. 93 .'//.', 

Da 

P.B.M.93andP.B.M.91 

Da 

P.  B.  M.  91  and  P.  B.  M.  90 

Da 
Da 
Do. 
Da 
CG.WeyL 

P.B.  M. 90  and  P.B.M.89 '.'.'.'.""."" 

P.  B.M. 89  and  P. B.M. 86 .'"' 

P.B.M.86andP.B.M.79 

P.B.M.79andP.B.M.76 '..'.'.".'."." 

The  discrepancies  between  the  two  lines  of  ordinary  levels,  as  shown  by  oonneo- 
tions  made  at  intervals  of  about  3  miles,  are  shown  in  the  following  table: 

Table  No.  2.^IH8crepanoies  between  ike  reeulte  of  the  two  ordinary  level  Unss, 

KoTE.--Owing  to  the  high  water  during  early  part  of  aeaeon,  this  atretch  of  river  wae  gone  ov«r 
twioe.  Daring  first  trip,  two  level  lines  were  run,  and,  where  poesible,  oonneotiona  by  river  crosa- 
ings  were  made  and  elevations  of  stone  line  bench  marks  determined.  Dnrinjr  second  trip  oulv  one 
Uneof  levels  waa  ran,  oonneoting  with  former  lines  as  follows:  e       ^ 


At  stone  line— 


262 

861 

260 

250 

268 

257 

256 

255 

254 

253 

252 

251 

250 

249 

247!!!'".'"' 


Disorep. 
anoy. 


Foot. 
—0.07 

—  .02 
.00 

+  .01 
+  .10 

—  .01 
+  .04 

(a) 

.00 
+  .13 

—  .03 
+  .06 

—  .02 

—  .02 
+  .05 

.00 


At  stone  line— 


246, 
245. 
244. 
243. 
242. 
241. 
240. 
230. 
238. 
237. 
236. 
235. 
234. 
233. 
232. 
281. 
280. 


•No  oonneotion  with  former  Unee. 


Discrep- 
ancy. 


Foot. 
-0.02 
(a) 
(a) 
(ft) 
(f) 
ib) 
(J) 
(f) 
(b) 

+  .01 
+  .01 
(a) 

+  .04 
+  .06 
—  .02 
(«) 
(a) 


At  stone 


229 

228 
227, 
226, 
226, 
224. 
223, 
222. 
221. 
220. 
219. 
218. 
217. 
216. 
215. 
214. 


Diacrap- 
ancy. 


Foot, 
-«.1» 

—  .04 
+  .06 
+  .01 
+  .18 

—  .02 
+  .06 
+  .05 

—  .02 

—  .01 
.00 

+  .04 
+  .01 
+  .0© 
.00 
+  .08 


iLakePepte. 
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The  elevation  of  the  water  aarfaoe  is  determined  by  Wye  levels  at  freqnent  inter- 
vals on  b  >tb  allies  of  the  river.  These  elevatious  furnish  the  data  for  surlace  slope 
which  are  given  in  the  following  table: 

Table  No.  3. — Slope  of  water  eurface  in  the  MUeiHsippi  Rirer  beticeen  eonsecutive  etone 
lines  from  Fort  Snelling,  Minn,,  to  BroioneviUe,  Minn,,  June  24  to  November  6, 1897. 


^3 


Looatlon  of  stone  line. 


Elevation 

of  water 

Total 

MidNtream 

Slope 

aarfaoe 

slope 

di»tan<'e 

above 

between 

between 

per 
mUe. 

Memphis 

hues. 

lines. 

datam. 

Feet 

FMt. 

JfvlM. 

Faet, 

702. 51 

698.38 

4.13 

2.9 

L42 

606  78 

1.60 

8.1 

.62 

605.54 

1.24 

8.8 

.38 

6o:i  02 

2.52 

8 

.84 

601.42 

1.60 

8.2 

.50 

680.64 

1.78 

2.0 

.61 

68H.12 

1.52 

8 

.61 

686.16 

1.06 

3 

.66 

684.14 

2.02 

8.6 

.56 

682.40 

1.74 

2.8 

.62 

68(1.  63 

1.77 

8.1 

.57 

670  62 

1.01 

3.1 

.88 

678.87 

.75 

8.1 

.24 

678  25 

.62 

3.8 

.23 

676.04 

1.31 

8.2 

.41 

675. 08 

.06 

8.2 

.80 

676. 43 

.65 

8.1 

.18 

674.03 

.50 

8.8 

.16 

674.67 

.26 

2.8 

.09 

674.60 

.07 

3.1 

.02 

674.62 

—  .02 

4.4 

.00 

674.66 

—  .04 

3 

.00 

674.70 

—  .04 

2.6 

.00 

674.60 

.11 

3.5 

.00 

674. 59 

.00 

2.7 

.00 

674.34 

.25 

2.9 

.09 

672.60 

L66 

3.1 

.63 

670.27 

2.42 

3.1 

.78 

667.01 

2.36 

2.9 

.81 

665.71 

2.20 

3.2 

.60 

664. 07 

1.64 

2.8 

.69 

662.56 

1.51 

2.8 

.64 

66U.31 

2.26 

3.7 

.61 

6.58.  60 

1.62 

8 

.54 

657.26 

1.43 

8.1 

.46 

654.84 

2.42 

8.8 

.78 

652.66 

2.10 

8 

.73 

650.37 

2.28 

8.6 

.66 

640.30 

1.07 

8.3 

.32 

647.77 

1.53 

2.9 

.63 

645.04 

1.83 

3.3 

.65 

644.54 

1.40 

2.9 

.48 

642.57 

1.07 

2.7 

.78 

641.15 

.    1.42 

8 

.47 

630.78 

1.37 

8.4 

.40 

638.55 

1.23 

2.7 

.46 

636.  86 

L69 

8.5 

.48 

6:55.  54 

1.82 

3.1 

.48 

633.  01 

1.63 

2.9 

.66 

632.38 

1.68 

3.2 

.49 

262 
261 
200 
259 
258 
257 
256 
255 
254 
253 
853 
251 
250 
240 
248 
247 
246 
345 
244 
243 
342 
241 
240 
239 


236 
234 
233 
232 
231 
230 


zn 


235 
224 


221 
220 
210 
218 
217 
216 
216 
214 
213 


it  mile  below  Soldiers'  Home,  St.  Panl,  Minn 

3  miles  above  hi^b  bridge  at  St.  Paul,  Miun 

At  hi|;h  bridge,  St.  Paul,  Minn 

^  mile  below  Uay ton  Blalf. 

At  .South  St  Panl.  Minn 

At  lower  end  of  Newport,  Minn 

At  head  of  Grey  Cloud  Slough 

Pine  Bend  Landing 

600  meters  above  head  of  Boalanger  Slough 
At  Nininger,  Minn 

4  mile  above  Hastings,  Minn    

Pre0cott,Wis 

8  miles  below  Prosoott,  Wis 

6  miles  above  Diamond  Hluff,  Wis 

2  miles  above  Diamond  Bluff,  Wis 

1  mile  below  Diamond  Bluff,  Wis 

1  mile  above  Trenton,  Wis 

Smile  above  Red  Wing.  Minn 
mile  above  Reform  School 
mile  below  Bay  City,  Wis 
milea  above  Lakeside  Hotel 

At  Lakeside  Hotel 

At  Florence,  Minn 

Upper  end  of  Lake  City,  Minn 

2|  miles  below  Lake  Ciiy,  Minn 

At  upper  end  of  Pepin,Wi8 

14  muea  above  Reads  Landing,  Minn 

^mile  below  Island  No.  29 

1^  milea  below  Wabasha,  Minn 

Smiles  above  Alma,  Wis 

Alma,  Wis 

3milee  below  Alma.  Wis 

3  miles  above  Minnelska,  Minn 

Head  of  Island  No.  40 

Head  of  Island  No.  51 

8  miles  above  Foantain  City,  Wis 

Lower  end  of  Foantain  City,  Wis 

At  Wilds  Landing 

At  Winona,  Minn 

1^  miles  above  Homer,  Minn 

6  miles  below  Winona,  Minn 

At  Lamoille,  Minn 

If  miles  below  1  rempealean,  Wis 

6uO  meters  below  Queens  Bluff 

Upper  end  of  Dakota,  Minn 

1|  miles  below  Dresbach,  Minn 

At  River  Junction 

Lower  end  of  La  Crosse,  Wis 

Moath,  Root  River 

2  miles  above  Brownsville,  Minn 

ImilelHBlow  Brownsville,  Minn 


Fall  IW>m  243  to  238  in  Lake=0.01.    I>i8tanoe=16.2  miles.    W.S.  is  level. 
The  minus  ( — )  or  up-hill  slopes  are  not  considered  real,  but  due  to  probable  inBtni- 
mental  errors,  and  changes  in  stage  due  to  wind,  etc. 

jsjua  98 2Q2 
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A  list  of  all  the  bench  marks  of  pormauent  valae,  high-water  marks,  fj^anges, 
bridges,  bases  of  railroad  rails,  etc.,  whose  elevations  were  determined  daring  the 
season  are  given  in  the  following  tabulation : 

Tabjlb  No.  4. 

descriptions  of  bekch  marks  from  near  brownsvillb,  minn.,  to  st.  paul, 
minn.,  with  elevations  in  feet  above  the  memphis  datum. 

[Mean  Gnlf  level  at  Biloxi.  Miss.,  preliminary  value,  is  8.13  feet  above  the  Memphis  datum.    B.  B. 
signifies  right  bank  and  L.  B.  signifies  left  bank.] 

STONE    UNE   213    (CROSSES    RTVER    AT    HEAD    OF    RAFT    CHANNEL,  1    MHJB    BELOW 

BROWNSVILLE,  MINN.). 

>|^.  Tile  and  iron  pipe  planted  on  left  bank  opposite  head  of  Island  No.  120.  B.  M. 
stands  by  large  lone  elm,  50  meters  from  shore.  To  16- inch  elm,  177^  20' — 3.9  meters ; 
to  30-inch  elm,  24°  50'— 6.7  meters. 

Elevation  cap  on  pipe,  638.81.    Bolt  in  tile,  634.85. 

^^.  Tile  and  iron  pipe  planted  on  Island  No.  120.  In  grass  on  high  gronnd,  75 
meters  below  head  of  island,  and  50  meters  back  from  west  shore.  To  l^inoh  elm, 
279^  26'— 10.3  meters;  to  18-inch  elm,  60°  26'— 8.4  meters. 

Elevation  cap  on  pipe,  639.38.    Bolt  in  tile,  635.41. 

^^.  Tile  andiron  pipe  planted  on  ri^ht  bank  at  head  of  Raft  Channel,  one-half 
meter  east  of  west  fence  along  wagon  road,  on  west  side  of  Chicago,  Milwaukee  and 
St.  Panl  Railway,  30  meters  below  bridge  No.  658  K,  6  meters  above  milepost  12-149, 
and  opposite  second  telegraph  pole  below  yellow  frame  house  at  roadside. 

Elevation  cap  on  pipe,  656.21.    Bolt  in  tile,  652.24. 

U.  S.  P.  B.  M.  198.  Is  in  Stoddard,  Wis.,  on  foundation  of  water  tank,  on  the  north- 
east corner  of  the  northeast  pier,  being  top  of  copper  bolt  leaded  vertically  and 

U.S. 

marked     O    .    Elevation,  652.62. 

p.  B.  M. 

T.  B.  M.  172.  Is  about  3,300  feet  above  Stoddard,  near  the  upper  end  of  the  first 
tangent  above  the  depot,  853  feet  below  milepost  143,  and  330  feet  below  the  farm 
crossing,  25  feet  east  from  the  Chicago,  Burlington  and  Northern  Railroad  track  on 
erpbiMlded  bowlder,  being  highest  point  in  square,  marked  "U.  D  S."  Elevation, 
648.11. 

T.  B.  M.  1,  R.  B.  In  Brownsville,  Minn.,  is  a  cross  on  top  face  of  rock  in  wall  of 
Diamond  Jo  stone  warehouse.  T.  B.  M.  is  about  3  feet  above  ground  and  near  figures 
91  cut  in  wall.    Elevation,  642.14. 

T.  B.  M.  2.  R.  B.  Is  top  corner  within  square  on  downstream  end  of  upper  abut- 
ment of  bridge  No.  674  K  (Chicago,  Milwaukee  and  St.  Paul  Railwav).  T.  B.  M.  is 
8.5  feet  toward  river  from  center  of  track,  4  feet  below  top  of  rails,  and  0.5  feet 
above  ground.    Elevation,  645.53. 

BTONE  LINE  214  (CROSSES  BIVER  2  MILES  ABOVE  BROWNSVILLE,  MINN.). 

^^.  Tile  and  iron  pipe  planted  on  ridge  between  two  lakes  (or  sloughs),  100  meters 
above  their  junction.  To  ^^t*;  98^  05'— 760 meters;  to  24-inch  elm,  19<^00'— 7.3  meters; 
to  30-inch  elm,  216<^  00'— 6.5  meters;  to  24.inch  white  oak,  168^  OO'— 9  5  meters. 

Elevation  cap  on  pipe,  641.15.    Bolt  in  tile,  637.19. 

^i^.  Tile  and  iron  pipe  planted  400  meters  above  head  of  Crosby  Slough,  baok  of 
Inland  No.  116,  and  100  meters  above  foot,  and  10  meters  back  from  bank  of  slough. 
'Jo  18-inoh  Cottonwood,  263°  16'— 2.5  meters;  to  15-inch  Cottonwood,  9*^  46'— 14.0 
motors. 

Elevation  c^p  on  pipe,  641.64.    Bolt  in  tile,  637.69. 

^J*.  Tile  and  iron  pipe  planted  on  right  bank  100  meters  above  head  of  Swift 
Sloiigb,  about  midway  between  first  dam  above  and  first  dam  below  Swift  Slough, 
and  10  meters  from  top  of  bank.  To  24-inoh  elm,  165*^  25'— 3.3  meters;  to  S6-inoh 
elm.  226^  55'— 7.5  meters;  to  20-inch  elm,  321^  06'— 6.5  meters. 

Elevation  cap  on  pipe,  640.13.    Bolt  in  tile,  636.18. 

^i^.  Tile  and  iron  pipe  planted  on  the  west  bank  of  a  large  slough,  15  meters 
above  a  road  crossing,  125  meters  below  culvert  No.  682,  and  10  meters  east  of  east 
right  of  way  fence  of  Chicago,  Milwaukee  and  St.  Paul  Railway.  To  «i*  271°  06'— 
694.2  meters;  to  18-inch  cotton  wood,  240^  (mag.)— 4.5  meters;  to  18-inch  birch,  312^ 
(mag. ) — 14.2  meters. 

Elevation  cap  on  pipe,  643.10.    Bolt  in  tile,  689.16. 

U.  S.  P.  B.  M.  196.  Is  3f  miles  above  Stoddard,  Wis.,  on  the  line  of  the  Chicago, 
Burlington  and  Northern  Railroad,  870  feet  above  milepost  140,  about  one-half  mile 
below  Jack  Branak's  house  and  saloon,  and  one-fifth  nule  above  Carl  Bay's  house,  20 
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feet  below  gate  to  fitnn  oroeeing  on  right  of  wav,  2  feet  from  east  fence,  being  copper 
bolt  in  tile  3  feet  nndergroond.    Elevation,  650.38. 
U.  8.  P.  B.  M.  WI.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  196.    Elevation,  664.36. 

STONS  UNB  215  (CB068BS  BIYSR  AT  MOUTH  OIT  BOOT  RIYEB). 

^.  Tile  and  iron  pipe  planted  5  meters  from  east  bank  of  lake,  40  meters  below 
lower  edge  of  bunch  of  heavy  timber,  and  250  meters  above  a  hay  shed.  To  H^, 
940  36'— 4^.9  meters;  to  24-inch  elm,  158<^  (mag.)— 39.5  meters;  to  36-inch  elm,  849" 
(mae.)^^'^  meters. 

Elevation  cap  on  pl^,  644.60.    Bolt  in  tile,  640.65. 

H^.  Tile  and  iron  pipe  planted  opposite  month  of  Root  River  on  Island  No.  112, 
50  meters  back  from  nver  bank  in  lower  edge  of  heavy  timber.  To  18-iuch  elm, 
181°  IS'^IO  meters;  to  20-inch  ehn,  212^  13'— 18  meters;  to  20-inch  elm,  323^  00—4 
meters. 

Elevation  cap  on  pipe,  640.97.    Bolt  in  tile,  636.98. 

^^.  Tile  ana  iron  pipe  planted  on  right  bank  30  meters  back  from  shore,  and  25 
meters  beloiv^onth  of  Root  River.  To  18-inch  maple,  313^  46^—17.5  meters;  to  18- 
inch  elm,  52^  46' — 15.0  meters. 

Elevation  cap  on  pipe,  642.24.    Bolt  in  tile,  638.18. 

H^.  Tile  ana  iron  pipe  planted  at  edge  of  heavy  timber  on  east  bank  of  lake,  abont 
opposite  npper  end  of  laKe,  and  150  meters  below  upper  end  of  opening.  To  ^^f 
267^  49'-^848.3  meters;  to  24-inch  Cottonwood,  71"^  (mag.)~4.2  meters;  to  36-inoh 
elm,  225^  (mag.)— 26.0  meters;  to  154nch  maple,  338^  (mag.)— 3.6  meters. 

Elevation  cap  on  pipe,  640.44.    Bolt  in  tile,  636.38. 

n.  8.  P.  B.  M.  194.  Is  on  the  line  of  the  Chicago,  Bnrlington  and  Northern  Railroad, 
2  milee  below  the  brewery  at  soath  end  of  La  Crosse,  Wis.,  on  the  risht  of  way,  at 
the  weet  wire  fence,  opposite  Sonth  Junction  depot  and  33  feet  south  of  the  same, 
being  copper  bolt  in  tile  3  feet  underground.    Elevation,  656.72. 

U.  8.  P.  B.  M.  195.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  194.    Elevation,  660.71. 

T.  B.  M.  162.  Is  in  south  end  of  La  Crosse,  on  John  Gund's  stone  brewery,  60  feet 
south  from  center  of  track,  8.4  feet  west  from  east  corner,  on  the  Hloping  water 
table,  being  highest  point  in  square,  marked  ''U.  D  S."    Elevation,  681.^. 

T.B.  M.  161.  Is  in  La  Crosse,  one-half  mile  below  the  highwav  bridge  over  the 
Mississippi,  on  southeast  corner  of  First  and  Market  streets,  on  the  brick  building 
of  the  La  Crosse  Soap  Company,  on  the  First  street  front,  on  the  south  end  of  a 
stone  doorstep,  being  highest  point  in  square.    Elevation,  667.50. 

Base  of  rail  at  La  Crescent,  Minn.  (Chicago,  Milwaukee  and  St.  Paul  Railway). 
Elevation,  657.72. 

STOm  UNX  216  (CR0S8EB  KIYXB  AT  LOWBR  END  OF  LA  CROSBE,  WIS.,  AT  HEAD  OF 

UL  FLUME  ISLAND). 

^.  Tile  and  Iron  pipe  planted  on  Eighteenth  street,  on  right  of  way  of  Green 
Bay  and  Western  Railroad,  one-half  meter  west  of  east  fence  and  50  meters  south  of 
sonth  line  of  Market  street. 

Elevation  cap  on  pipe,  677.69.    Bolt  in  tile,  673.75. 

^.  Cross  cut  in  square  plug  on  top  of  hydrant  at  northeast  comer  of  Market  and 
Third  streets.  La  Crosse,  Wis.     Elevation,  676.47. 

^K  Tile  and  iron  pipe  planted  on  right  bank,  opposite  foot  of  Grant  Island,  10 
meters  back  from  shore  on  west  side  of  wagon  road.  To  36-inch  ehn,  51^  50' — 11.1 
meters;  to  36-inoh  elm,  95^  42'— -13.5  meters. 

Elevation  cap  on  pipe,  647.765.    Bolt  in  tile,  643.78. 

^A.  Tile  and  iron  pipe  planted  in  small  bunch  of  willows  on  edge  of  large  open 
spot  which  extends  back  to  bluffs.  To  ^i^,  262<^  00^—563.2  meters ;  to  10- inch  willow, 
WOP  (maff.)— 6.6  meters;  to  10-inch  willow,  270°  (mag.)— 2.0  meters. 

Elevation  cap  on  pipe,  639.94.    Bolt  in  tile,  6S5.99. 

U.  S.  P.  B.  li.  193.  Is  in  La  Crosse,  Wis.,  in  the  west  face  of  the  land  pier  of  the 
highway  bridge  aeross  the  Mississippi  River,  5  feet  from  its  north  end  and  3.5  feet 
above  ground,  being  the  center  01  a  copper  bolt  leaded  horizontally,  marked 

O    .     Elevation,  651.04. 

P.B.M. 

T.  B.  M.  160.  Is  in  La  Crosse,  on  the  west  side  of  the  Chicago,  Bnrlington  and 
Korthem  Railroad  depot,  on  the  Second  street  side,  at  south  side  of  second  door 
above  south  end  of  main  building,  being  highest  point  in  square,  marked  "  U.  D  S.'' 
Elevation,  664.62. 

La  Crosse  City  B.  M.  On  Front  street,  is  on  the  west  side  of  Front  street,  between 
Main  and  Pearl  streets,  on  the  sontheast  comer  of  old  building  Joined  to  the  south 
side  of  stone  building,  on  the  top  surface  of  water  table,  0.7  root  above  the  lower 
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corner,  beiug  highest  point  in  square.  Elevation,  La  Crosse  datnnii  50.00;  Memphis 
datum,  658.52. 

Base  of  rail  at  River  Junction  depot,  Minn.,  Chicago,  Milwaukee  and  St.  Paul 
Railway.    Elevation,  r)53.07. 

U.  S.  P.  B.  M.  19'J.  Is  in  La  Crosse,  Wis.,  on  the  Unit«d  States  post-office  building, 
on  the  northeast  comer  of  Fourth  and  State  streets,  at  south  side  of  south  one  of 
three  doors  fronting  on  Fourth  street,  being  door  next  to  tower.    A  copper  bolt 

U.S. 

leaded  vertically  in  the  doorstep,  marked     o    .    Elevation,  686.68. 

p.  B.  M. 

T.  B.  M.  158.  Is  in  North  La  Crosse,  near  the  entrance  to  the  Chicago,  Milwaukee 
and  St.  Paul  roundhouse,  in  the  water-tank  foundation  stone,  the  northwest  pier, 
on  beveled  edge  of  the  top  stone,  in  broken  square,  marked  "  U.  D  8."  Elevation, 
652.94. 

U.  S.  P.  B.  M.  191.  Is  in  North  La  Crosse,  on  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  bridge  No.  O,  over  Black  River,  in  the  south  side  of  the  east  pier,  15  inches 
from  the  southwest  comer,  being  top  of  copper  bolt  leaded  vertically,  marked 

U.S. 

0     .    Elevation,  654.04. 

p.  B.  M. 

T.  B.  M.  157.  Is  in  North  La  Crosse,  in  west  pier  of  drawbridge  No.  O,  over  Black 
River,  in  north  end  of  pier,  being  highest  point  in  square  cut  in  coping  stone 
Elevation,  656.89. 

8TONK    LINE    217  (CK08SE8    BIVBB  AT  BIVER   JUNCTION,  MINN.,  3    MIUBS  ABOVE  LA 

CB0S6E,  WIS.). 

^^.  Tile  and  iron  pipe  planted  on  north  bank  of  slough,  at  edge  of  open  field 
among  some  maple,  ash,  and  willow,  46  meters  east  of  wire  fence,  on  property  belong- 
ing to  Mr.  Clark.  To  HS  89^  11'— 1081.1  meterH;  to  10- inch  birch,  45^  (ma£.)— 10.2 
meters;  to  10-inch  willow,  268^  (mag.)— 8.0  meters;  to  8-inch  maple,  225°  (mag.)— 
10.7  meters. 

Klevation  cap  on  pipe,  643.97.     Bolt  in  tile,  640.01. 

2^\  Tile  and  iron  pipe  planted  on  Island  No.  101,  about  200  meters  below  a  point 
opposite  River  Junction,  30  meters  back  from  river  bank  and  15  meters  below  a 
slough  with  dam  across  head.  To  30-inch  elm,  229^  15'— 17.0  meters ;  to  30-inoh  elm, 
291°  15'— 31.0  meters. 

Elevation  cap  on  pipe,  645.90.    Bolt  in  tile,  641.95. 

3  p.  Tile  and  iron  pipe  planted  at  foot  of  blutf,  one-half  meter  east  offence  at  side 
of  wagon  road,  and  directly  opposite  north  end  of  River  Junction  depot. 

Elevation  cap  on  pipe,  675.20.    Bolt  in  tile,  671.24. 

U.  S.  P.  B.  M.  190.  Is  on  the  east  pier  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  bridge,  over  the  east  channel  of  the  Mississippi  River  above  La  Crosse,  on 
the  downstream  side,  directly  south  from  center  of  shoe,  9  inches  from  the  face  of 

u  s. 
stone,  being  top  of  copper  bolt  leaded  vertically,  marked      0     .    Elevation.  660.29. 

p.  B.  M. 

U.  S.  P.  B.  M.  189.  Is  on  the  west  pier  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  bridge,  above  La  Crosso,  lower  side  of  track,  on  downstream  end  of  cap 

stone,  being  a  copper  bolt  leaded  vertically,  marked     6 '  .    Elevation,  660.22. 

U.  S.  P.  B.  M.  187.  About  1,320  feet  above  the  depot  at  River  Junction,  and  915  feet 
above  head  block  at  lower  end  of  siding,  400  feet  below  J.  A.  Seizor's  stone  house 
and  95  feet  above  Mr.  Edwards's  house,  on  bluff  side  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway  track,  66  feet  from  center  and  48  feet  from  side  track,  being  copper 
bolt  in  tile  3  foot  underground.    Elevation,  659.82. 

U.  S.  P.  B.  M.  188.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  187.    Elevation,  663.84. 

STONE  LINE  218  (CROSSES  RIVER  AT  FOOT  OF   DRESBACH  ISLAND,   IJ  MILES  BXLOW 

DRESBACU,  MINN.). 

dry  lake, 

12-inch  n    ^    ,       .    ,      „,     , 

Elevation  cap  on  pipe,  643.23.    Bolt  in  tile,  639.27. 

^\  Tile  and  iron  pipe  planted  in  small  timber,  opposite  foot  of  Dresbaoh  Island, 
30  meters  back  from  left  bank,  30  meters  above  a  small  slough,  and  500  meters  above 
a  small  house.  To  24.inch  elm,  164°  00'  (mag.)— 17.0  meters:  12-inch  ash. 235''  30' 
(mag.)— 3.8  meters.  ^ 

Elevation  cap  on  pipe,  647.13.    Bolt  in  tile,  643.16. 

H^,  Tile  and  iron  pipe  planted  opposite  foot  of  Dresbach  Island,  at  side  of  wason 
road,  one-half  meter  west  of  west  right-of-way  fence  of  Chicago,  Milwaukee  andSt. 
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Paal  Railway,  90  meters  above  a  wagon  road  leading  np  large  ravine,  30  meters  above 
edge  of  timber  on  side  of  blaff,  125  meters  above  a  small  wagon  bridge  opposite  rook 
calFert  nnder  railroad. 

Elevation  cap  on  pipe,  700.51.    Bolt  in  tile,  696.56. 

T.  B.  M.  153.  Is  at  month  of  Dreebach  Slonffh,  1,080  feet  above  milepost  135,  on  line 
of  the  Chicago,  Milwaukee  and  St.  Paal  Railway,  12  feet  west  from  center  of  track 
on  rock,  being  highest  point  in  square  marked  '' U.  D  S.''    Elevation,  670.37. 

U.  8.  P.  B.  M.  1^.  Is  about  3,600  feet  below  Dreebach,  Minn.,  and  2,790  feet  below 
milepost  133, on  line  of  Chicago,  Milwaukee  and  St.  Paul  Railway,  on  west  side  of 
track,  425  feet  below  Henry  Becker's  honse,  and  280  feet  above  his  limekiln,  63  feet 
below  bead  block  at  upper  end  of  siding,  at  west  fence,  being  copper  bolt  in  tile  3 
feet  underground.    Elevation,  663.35. 

U.  S.  P.  B.  M.  186.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  185.    Elevation,  667.36. 

U.  8.  P.  B.  M.  184.  Is  in  Dreebach,  Minn.,  on  northwest  comer  of  Second  and  Q  streets, 
on  front  of  R.  Remp's  brick  store  on  south  end  of  stone  doorstep,  being  top  of  copper 

U.S. 

bolt  leaded  vertically,  marked     o    •    Elevation,  696.69. 

P.B.M. 

Old  U.  S.  B.  M.  131.  Is  in  Dakota,  Minn.,  270  feet  below  Chicago,  Milwaukee  and 
St.  Paul  Railway  depot,  9  feet  west  from  center  of  track,  on  water- tank  foundation, 
at  the  lower  side  front  pier,  on  southeast  comer  of  base  stone,  being  highest  point 
in  circle.    Elevation,  659.81. 

Base  of  rail  at  Dakota,  Minn.  (Chicago,  Milwaukee  and  St.  Paul  Railway).  Eleva- 
tion, 661.23. 

STOITB  UNK  219  (OBOSSES  BIYEB  AT  UPPER  END  OF  DAKOTA,  MINN.). 

^.  Tile  and  iron  pipe  planted  in  pasture,  140  meters  north  of  road,  50  meters  west 
of  junction  of  slonghs.  and  165  meters  north  of  J.  Dolphin's  house.  To  ^^,  57^  40' — 
787.2  meters;  to  10  inch  white  oak.  185^  (mas^.)— 3.2  meters:  to  8-inch  white  oak,  12^^ 
(mag.) — 16.0  meters;  to  12-iuch  white  oak,  76^  (mag.) — 18.0  meters. 

Elevation  cap  on  pipe,  647.81.    Bolt  in  tile,  643.85. 

H^-  Tile  and  iron  pipe  planted  on  French  Island,  350  meters  below  head  of  slough 
at  head  of  island,  in  bnnch  of  large  trees,  5  meters  back  from  river  bank,  and  near 
lower  end  of  sand  bar.  To  18-inch  maple,  262"^  47'— 11.6  meters;  to  40-inch  oak,  68^ 
37—6.9 meters ;  to  30-inch  elm,  155^  17'— 6.8  meters. 

Elevation  cap  on  pipe,  649.91.    Bolt  in  tile,  645.95. 

4»=U.  S.  P.  B.  M.  182-183.  Tile  and  iron  pipe  planted  in  Dakota,  Minn.,  656  feet 
above  the  Chicago,  Milwaukee  and  St.  Paul  Railway  depot,  430  feet  below  milepost 
131,  on  the  weat  side  of  wagon  road,  262  feet  west  from  center  of  track,  on  line  with 
stone  fence  in  front  of  Amos  Shay's  residence,  13  feet  above  its  upper  end.  and  69 
feet  from  a  lone  blazod  cottonwood,  standing  on  the  east  side  of  wagon  road. 

Elevation  cap  on  piijo,  673.85.     Bolt  in  tile,  669.86. 

U.  S.  P.  B.  M.  180.  Is  about  1^  miles  below  Richmond,  Minn.,  790  feet  below  the  line 
of  dike  above  the  head  of  Island  No.  90,  and  285  feet  above  the  honso  of  Henry  Win- 
ten,  directly  opposite  the  farm  crossing,  40  feet  from  center  of  track  toward  river, 
also  40  feet  back  from  top  of  river  bank,  being  copper  bolt  in  tile  3  feet  underground. 
Elevation,  670.01. 

U.  S.  P.  B.  M.  181.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  180.    Elevation,  674.02. 

T.  B.  M.  146.  Is  2i  miles  above  Dakota,  Minn.,  just  above  Island  No.  90,  660  feet 
above  Henry  Winter's  house,  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul 
Hallway,  12  feet  west  of  center  of  track,  being  highest  point  in  square  marked 
"  U.  D  S."    Elevation,  678.29. 

T.  B.  M.  144.  Is  in  front  of  Queens  Bluff,  in  Richmond,  Minn.,  640  feet  above  mile- 
post 127,  about  at  center  of  siding,  12  feet  east  of  track  center,  on  ledge  of  rock  in 
small  out,  being  highest  point  in  square  marked  **  U.  D  S."    Elevation,  662.86. 

STONE  UMS  220  (CBOSSES  RIVER  600  METERS  BELOW  QUEENS  BLUFF,  ABOUT  4  MILES 
BELOW  TREMPEALEAU,  WIS.). 

^^,  Tile  and  iron  pipe  planted  on  east  bank  and  in  bend  of  swale,  just  above  an 
8 bend  in  swale,  240  meters  northeast  of  slough  crossing  stone  line,  ^!o^^,  53^'  ll'~ 
825.25  meters;  to  10-inch  birch,  34^  30^  (mag.)— 3.5  meters;  to  12-inch  birch,  343°  OO' 
(mag.)— 13.6  meters;  blazed  18-inch  oak  tree  stands  south  81^  east— 64  meters. 

Elevation  cap  on  pipe,  647.76.     Bolt  in  tile,  643.79. 

H^.  Tile  and  iron  pipe  planted  25  meters  back  from  left  bank  of  river,  75  meters 
below  the  second  dam  below  head  of  Island  No.  89.  B.  M.  is  on  line  with  ^^  and  a 
boose  on  riirht  bank.  To  24-inch  double  elm,  118"^  49'^7.5  meters :  to  24-inch  leaning 
birch,  31JN  54'— 11.3  meters. 

Elevation  cap  on  pipe,  650.96.    Bolt  in  tile,  647.01. 
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^^.  Tile  and  iron  pipe  planted  on  blaff  side  of  Chicago,  Milwaukee  and  St.  Panl 
Railway,  one-half  meter  from  fence  in  front  of  oaltivated  field,  40  meters  below  a 
blacksmith  shop  at  foot  of  bluff,  113  meters  below  milepost  12^12,  and  about  600 
meters  below  Queens  Bluff. 

Elevation  cap  on  pipe,  687.17.    Bolt  in  tile,  683.17. 

U.  8.  P.  B.  M.  178.  Is  in  Richmond,  Minn.,  1,900  feet  below  bridge  16,  and  616  feet 
above  npper  end  of  siding,  100  feet  above  the  upper  end  of  Jacob  DanehowePs  house, 
105  feet  below  lower  end  of  bam,  47  feet  west  from  center  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  track,  being  copper  bolt  in  tile  set  3  feet  undergiound. 
Elevation,  662.62. 

U.  S.  P.  B.  M.  179.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  178.    Elevation,  666.62. 

T.  B.  M.  142.  Is  about  1  mile  above  Richmond,  Minn.,  at  E.  Leach's  crossing,  Just 
above  the  upper  roadside  fence,  15  feet  east  of  center  of  track,  on  an  embclidded 
bowlder,  being  highest  point  in  square,  marked  '<U.  D  S.''    Elevation,  677.11. 

Base  of  rail  at  Richmond,  Minn.  (Chicago,  Milwaukee  and  St.  Paul  Railway). 
Elevation,  662.34. 

BTONX  UNB  221  (CROSSES  RIVKB  ABOUT  li  MILES  BELOW  TREMFEALEAU,  WIfl.). 

^J>  =  ®  East  Base.  Tile  and  iron  pipe  on  east  end  of  Trempealeau  base  line,  on 
east  side  of  meadow  land,  15  meters  west  of  Third  Lake,  near  its  lower  end. 

Elevation  cap  on  pipe,  651.10.    Bolt  in  tile,  647.12. 

^^,  Tile  and  iron  pipe  planted  20  meters  back  from  left  bank  of  river,  150  meters 
above  a  dam  across  slough,  and  opposite  head  of  Island  No.  87.  To  18-inch  double 
elm,  18"  10'— 4.6  meters;  to  18-inch  birch,  54^  10'— 10.7  meters;  to  10-inch  maple, 
241«5  30'— 6.2  meters. 

Elevation  cap  on  pipe,  653.61.    Bolt  in  tile,  649.66. 

^K  Tile  and  iron  pipe  planted  opposite  head  of  Island  No.  86, 1  meter  from  right- 
of-way  fence  of  Chicago,  Milwaukee  and  St.  Paul  Railway.  At  upper  end  of  small 
rock  cut,  75  meters  below  cnlvert  No.  285,  and  also  75  meters  below  a  whistling  poet. 

Elevation  cap  on  pipe,  679.40.    Bolt  in  tile.  675.43. 

STONE  LINE  222  (CROSSES  RIVER  AT  LAMOILLE,  MINK.). 

2f  ^.  Tile  and  iron  pipe  planted  on  property  belonging  to  John  McCarty,  in  comer 
of  fence,  one-half  meter  from  fence  along  railroad,  50  meters 'above  a  house,  and 
opposite  foot  of  small  island. 

Elevation  cap  on  pipe,  686.60.    Bolt  in  tile,  682.64. 

^&=  U.  S.  P.  B.  M.  176-177.  Tile  and  iron  pipe  at  Lamoille,  154  feet  above  Chici^go, 
Milwaukee  and  St.  Paul  Railway  depot,  at  foot  of  bluff,  50  feet  southwest  from  center 
of  track,  35  feet  above  the  npper  end  of  bridge,  and  69  feet  below  frame  house. 

Elevation  cap  on  pipe,  665.27.    Bolt  in  tile,  661.29. 

T.  B.  M.  135.  Opposite  foot  of  Island  No.  77,  4,600  feet  above  Lamoille,  1,950  feet 
below  center  of  bridge  32  (Chicago,  Milwaukee  and  St.  Paul  Railway),  1,666  feet 
above  milepost  122,  at  upper  end  of  cut,  8  feet  northeast  from  center  oi  track,  on  an 
embedded  bowlder,  being  highest  point  in  square  marked '  <  U.  D  S."    Elevation,  663.46. 

U.  S.  P.  B.  M.  174.  2|  miles  below  Homer,  Minn.,  opposite  end  of  closing  dike  behind 
Island  No.  76, 656  feet  below  bridge  36  on  the  Chicago,  Milwaukee  and  St.  Panl  Rail- 
way, at  the  bluff  side  fence,  and  984  feet  below  milepost  120,  bein^  copper  bolt  in 
tile  3  feet  underground,  about  15  feet  above  grade  of  track.    Elevation,  ^6.00. 

U.  S.  P.  B.  M.  17$.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  174.    Elevation,  680.00. 

Base  of  rail  at  Trempealeau  (Chicago,  Burlington  and  Northern  Railroad).  Eleva- 
tion, 660.64. 

R.  R.  B.  M.  at  Trempealeau,  Wis.  Is  square  cut  in  southwest  corner  of  southwest 
foundation  stone  under  water  tank,  Just  above  depot,  marked  ''  B.  M.  88.36.''  Eleva- 
tion, 661.20. 

STONE    LINE    223  (6  MILES  BELOW  BRIDGE    AT  WINONA,  MINN.,  400   METERS  ABOVX 
FOOT  OF  BLACKSMITH  SLOUGH). 

^P.  Tile  and  iron  pipe  planted  975.0  meters  back  from  >f^  on  bank  of  slough  on  open 

f  round  about  midway  oet  ween  two  points  of  small  timber.    The  line  between  'P  and 
P  passes  about  50  meters  below  head  of  a  largo  lake.    B.  M.  is  290  meters  back  from 
lake.    Blazed  tree:  15-inch  ash,  230^  (mag.)~24  meters;  15-inoh  ash,  85^  (mag.)— 21.5 
meters. 
Elevation  cap  on  pipe,  652.33.    Bolt  in  tile,  648.35. 

^p.  Tile  and  iron  pipe  planted  about  150  meters  back  from  Blacksmith  Slough, 
126  meters  back  from  railroad  track,  opposite  a  point  about  300  meters  above  lower 
end  of  Blacksmith  Slough ;  also  opposite  about  center  of  first  curve  above  lower  end 
of  Blacksmith  Slough.  B.  M.  stands  among  three  lone  elm  trees  on  high  ground* 
Ttees  blazed  facing  B.  M* 
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Elevation  cap  on  pipe,  651.74.    Bolt  in  tile,  647.62. 

H^.  Tile  and  iron  pipe  planted  on  right  of  way  of  Ghieago,  Milwaukee  and  St. 
Panl  Sailway,  1  meter  irom  fence,  abont  190  meters  above  lower  end  of  curve,  being 
first  oimre  above  Blacksmith  Slough,  back  of  diamond  board,  and  400  meters  abore 
foot  of  Blacksmith  Slongh,  on  ground  about  10  feet  higher  than  railroad  track. 

Elevation  cap  on  pipe,  678.26.    Bolt  in  tile,  674.20. 

Base  of  rail  at  Homer,  Minn.  (Chicago,  Milwaukee  and  St.  Paul  Railway).  Eleva- 
tion, 666.04. 

T.  B.  M.  152.  Is  opposite  the  foot  of  Island  No.  75,  on  line  of  Chicago,  Milwaukee 
and  St.  Paul  Railway,  2,870  feet  above  milej>oet  120,  15  feet  north  horn  center  of 
track  on  an  embedded  rock,  being  highest  point  in  square  marked  **  U.  D  S."  Eleva- 
tion, 665.21. 

U.  S.  P.  B.  M.  172.  Is  2,560  feet  below  station  Homer,  on  the  bluffs  side  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  track,  1  foot  east  from  fence,  in  front  of  Wm. 
Besner's  brick  house  on  the  hill,  opposite  lone  hickory  tree  stauding  on  bluff  side  of 
waffon  road,  being  copper  bolt  in  tile  3  feet  underground.    Elevation,  665.10. 

U.  8.  P.  B.  M.  173.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  172.  Elevation^ 
669.09. 

U.  S.  P.  B.  M.  170.  Is  at  Minneopa  below  Winona,  on  southwest  side  of  Chicago, 
Milwaukee  and  St.  Paul  Railway  track,  82  feet  below  lower  end  of  bridge  over  Pine 
Creek,  which  is  first  creek  below  Winona,  in  E.  A.  Goodfellow's  front  yaid,  1^  feet 
southwest  from  fence,  being  copper  bolt  in  tile  3  feet  underground.  Elevation, 
657.38. 

U.  8.  P.  B.  M.  171.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  170.  Elevation, 
661.87. 

8T0HS  UHB  234  (ABOUT  1^  UILEB  ABOYX  HOMBB,  MnOf.,  BXTWSBK  iaLAin>0  KO.  73 

AND  NO.  74). 

*fA.  THe  and  iron  pipe  841.4  meters  back  of  ^^,  by  a  lone  Cottonwood  tree  75  meters 
Bonth  of  Chicago,  Burlington  and  Quinoy  Railroad  track,  between  two  long  trestles 
and  opposite  a  point  about  100  meters  above  lower  trestle.  Trees  blazed  with  A 
facing  1^.  M. 

Elevation  cap  on  pipe,  653.88.    Bolt  in  tile,  649.89. 

H^-  Tile  and  iron  pipe  on  leffc  bank,  about  150  meterH  back  from  bank  of  river,  on 
north  bank  of  small  slough  and  neaHy  opposite  head  of  Island  No.  74,  on  clear 
ground  with  the  exception  of  small  bunches  of  brush,  to  6-inch  willow  tree  blazed 
lacing  stone  76^  16'~  13.7  meters. 

Elevation  cap  on  pipe,  658.69.    Bolt  in  tile,  654.77. 

^1^.  Tile  and  iron  pipe  on  right  bank,  on  property  of  E.  A.  Goodfellow.  in  comer 
of  fence  at  intersection  of  Mr.  Goodfellow's  west  line  and  north  fence  along  wagon 
road,  about  250  meters  back  from  river  and  same  distance  to  a  point  opposite  upper 
end  of  a  large  railroad  trestle. 

Elevation  cap  on  pipe,  671.28.    Bolt  in  tile,  667.31. 

U.  8.  P.  B.  M.  168.  Is  in  lower  Winona,  on  the  Winona  and  Western  Railway  and 
Chicago,  Burlington  and  Northern  Railroad  bridge,  on  the  upstream  end  of  the  first 
pier  from  the  abutment,  on  the  southwest  comer  of  coping  stone,  being  top  of  c«pper 

U.S. 

bolt,  leaded  vertically,  marked    0     .    Elevation,  670.97. 

P.B.M. 

XT.  8.  P.  B.  M.  168.  Is  in  Winona,  Minn.,  in  the  court>house,  on  the  north  front  of 
the  west  window  sill,  about  1  foot  above  ground,  being  top  of  copper  bolt  leaded 

u.a 
vertically,  marked     0    .    Elevation,  673.43. 

P.B.1L 

Old  U.  S.  B.  M.  Is  in  Winona,  on  east  face  of  water  tower,  on  the  bottom  surface 
of  a  deep  notch  cut  in  base  stone,  about  2  feet  above  ground,  being  highest  point  in 
square,  on  river  side  of  old  line.    Elevation,  666. 

Winona  City  B.  M.  In  Winona,  Minn.,  is  at  entrance  to  water  works  standpipe, 
on  west  end  of  bottom  step,  being  marked  by  a  light  cross.  Elevation  Winona 
datum,  94.06;  Memphis  datum,  665.24. 

New  gaui;e  at  Winona.  Is  on  the  Chicago  and  Northwestern  Railway  bridge,  on 
pier  at  south  end  of  drawbridge,  at  the  lower  part  of  Its  river  face,  dressed  in  the 
masonry  to  feet  and  tenths.    Elevation  of  zero,  647.21. 

U.  8.  P.  B.  M.  167.  Is  in  Winona,  Minn.,  on  the  north  wing  wall  of  land  abatment 
of  the  Chicago  and  Northwestern  Railway  bridge,  on  the  seventh  stone  step  from 
the  top,  5  inches  back  from  its  north  face  and  7  inches  from  the  west  face  of  the 

U.S. 

sixth  step,  being  top  of  copper  bolt  leaded  verticaUy,  marked     0    .    Elevation, 

P.B.M. 

668.88. 
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U.  S.  P.  B.  M.  166.  Is  at  Winona,  Minn.,  on  the  north  end  of  the  Chicago  and 
Northwestern  Railway  bridge,  on  west  end  of  first  pier  south  of  abatment,  4  feet 
tcom  north  face  and  2  feet  from  end  of  pier,  being  top  of  copper  bolt  leaded  yerticaily, 

U.S. 

marked     0    .    Eleyation,  665.U. 

P.B.1L 

BTONB  LINE  225  (AT  WAGON  BRIDOB  AT  WINONA,  lONN.) 

^.  Tile  and  iron  pipe  in  open  ground  about  75  meters  toward  river  from  Chicago, 
Burlington  and  Northern  Railro^  track  and  50  meters  below  river  end  of  waj^on 
bridge.  Bridge  is  first  one  from  railroad  track  toward  Winona  and  on  road  which 
crosses  river  at  Winona,  838.8  meters  back  of  ^^.  Trees  blazed  with  A  facing 
B.  M.  To  15-inoh  ash,  150^  (mag.)— 38  meters;  to  24-inch  maple,  310^  (mag.)— 21.5 
meters. 

Elevation  cap  on  pipe,  655.58.    Bolt  in  tile,  651.48. 

^^.  Tile  and  iron  pipe  in  willow  grove  on  east  side  of  road,  35  meters  from  Wia- 
consin  end  of  Winona  wagon  bridge,  10  meters  from  road,  1  meter  north  of  pro- 
longation of  south  side  of  stone  road  house.  To  southeast  comer  of  said  road 
house,  137°  43'— 17.5  meters. 

Elevation  cap  on  pipe,  657.88.    Bolt  in  tile,  653.91. 

H^.  Copper  bolt  leaided  vertically  in  top  of  stone  wall  along  river  front  in  Winona, 
on  thirty-first  capstone  up  river  from  stone  steps  on  Center  street,  twenty-ninth 
capstone  below  Main  street,  0.65  meter  above  lower  end  of  stone  and  0.30  meter 

U.S. 

back  from  outer  face  of  wall,  marked  O  .    Elevation,  662.22. 

B.  M. 

^P.  Copper  bolt  leaded  vertically  in  top  of  stone  pier  of  Chicago,  Milwaukee  and 
St.  raul  Railway  water  tank;  pier  is  one  of  two  piers  which  stand  farthest  south; 
copper  bolt  is  in  east  pier  near  southwest  corner  of  water  tank,  situated  southeast 
of  Chicago,  Milwaukee  and  St.  Paul  Railway  depot  about  50  meters,  at  Mark  and 

U.S. 

Lafayette  streets,  Winona,  Minn.,  marked  0    .    Elevation,  664.57. 

B.ir. 

U.  8.  P.  B.  M.  164.  Is  on  left  bank  of  river,  opposite  Winona,  on  the  right  of  way 
of  the  Chicago  and  Northwestern  Railway  at  the  east  fence.  280  feet  north  from 
north  end  of  bridge  over  Mississippi  River,  being  a  copper  bolt  in  tile  3  feet  under- 
ground.   Elevation,  654.57. 

U.  S.  P.  B.  M.  165.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  164.  Elevation, 
658.56. 

Base  of  rail  at  crossing  (Chicago,  Burlington  and  Northern  Railroad  with  Chicago 
and  Northwestern  Hallway)  opposite  Winoua.    Elevation,  666.46. 

U.  S.  P.  B.  M.  162.  Is  at  head  of  Island  No.  69,  on  Chicago,  Burlington  and  Northern 
right  of  way,  at  east  fence,  about  500  feet  below  overhead  cable  track  running  from 
quarry  to  river,  being  copper  bolt  in  tile  3  feet  underground.     Elevation,  667.31. 

U.  S.  P.  B.  M.  163.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  162.  Elevation, 
671.30. 

8T0NB  LINK  226  (AT  WILD  LANDING,  3  MILES  ABOVE  WAGON  BRIDaB  AT  WDfONA, 

MINN.). 

H*.  Tile  and  iron  pipe  on  left  bank  outside  of  right  of  way  of  Chicago.  Burling- 
ton and  Northern  Railroad,  2  meters  from  west  fence  at  Wild  Landing  ana  opposite 
a  point  30  meters  above  north  wall  of  Mr.  Wild's  stone  house. 

Elevation  cap  on  pipe,  671.10.    Bolt  in  tile,  667.14. 

^p.  Tile  and  iron  pipe  on  Island  No.  66, 10  meters  back  from  east  bank,  about  250 
meters  from  a  dam  which  is  between  Islands  No.  66  and  No.  65 ;  in  bunch  of  large 
Cottonwood  trees;  trees  blazed  with  a  A  facing  B.  M.  To  30-inch  cotton  wood 
268°  00'— 5.3  meters;  to  36-inch  Cottonwood,  21KP  00'— 8.3  meters;  to  36-inch  cotton- 
wood,  146°  00'— 10.4  meters. 

Elevation  cap  on  pipe,  659.80.    Bolt  in  tile,  655.86. 

H^.  Tile  and  iron  pipe  back  of  Island  No.  66, 15  meters  back  from  bank  of  slough, 
in  grass  on  high  ground,  about  250  meters  below  dam  at  head  of  Island  No.  66,  3><2.7 
meters  back  of  'tj*^.  Blazed  trees:  to  10-inch  elm  280^  (mag.) — ^22.5  meters;  to 
18-inch  Cottonwood  265°  (mag.) — 43.0  meters. 

Elevation  cap  on  pipe,  658.92.    Bolt  in  tile,  654.93. 

T.  B.  M.  28,  L.  B.  About  1  mile  below  U.  S.  P.  B.  M.  160  is  a  square  out  in  ledge  of 
rock,  east  side  of  cut,  Chicago,  Burlington  and  Northern  Railroad,  and  about  900 
feet  above  milepost  99,  marked  *'B.  M.",  and  is  probably  a  railroad  benchmark. 
Elevation,  675.91. 

U.  8.  P.  B.  M«  160.  Is  U  miles  below  Easrle  street,  Fountain  City,  Wis.,  81  foet 
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northeast  from  milepoflt  98,  below  large  curve  in  track,  on  right  of  way  1  foot  from 
fence,  being  copper  Dolt  in  tile  3  feet  nndergroond.    Elevation,  676.21. 

U.  8.  P.  B.  M.  161.  Is  top  of  cap  on  iron  pipe  set  oyer  P.  B.  M.  160,  abont  1  foot 
aboye  ground.    Elevation,  680.16. 

8TONS  UNB  227  (at  LOWSR  KND  OF  FOUKTAIN  CITT,  WIS.). 

H^*  l^le  and  iron  pipe  on  left  bank  on  top  of  bank  of  river,  75  meters  below 
lower  end  of  rook  wall  along  railroad  track,  10  meters  west  of  center  of  main  track 
of  Chicago,  Burlington  and  Northern  Railroad,  25  meters  below  lower  end  of  enrve, 
abont  75  meters  above  head  of  small  sJongb,  at  lower  end  of  Fountain  City. 

Elevation  cap  on  pipe,  670.51.     Holt  in  tile,  666.55. 

^^.  Tile  and  iron  pipe  on  property  of  William  Murr,  on  Island  No.  60,  abont  75 
metiers  back  from  river  on  line  of  fence  east  and  west,  which  is  Mr.  Murr's  north  line. 
To  12-inch  double  elm  tree,  blazed  with  Ay  90^  (m^SO — ^  meters. 

Elevation  cap  on  pipe,  660.00.    Bolt  in  tile,  656.01. 

*f^.  Tile  and  iron  pipe  on  property  of  William  Murr,  near  his  southwest  comer,  1 
meter  north  of  east  and  west  fence  and  3  meters  east  of  comer  of  fence,  to  a  lone 
elm  tree  which  stands  in  comer  of  fence,  90^  (mag.) — 3  meters.    To  ^p,  808.3  meters. 

Elevation  cap  on  pipe,  658.74.    Bolt  in  tile,  654.75. 

U.  S.  P.  B.  M.  159.  Is  in  Fountain  City,  Wis.,  east  of  Eagle  street,  on  south  side  of 
Main  street,  on  Charles  Niemann's  saloon,  on  upper  end  of  window  sill,  being  top  of 

U.S. 

copper  bolt  leaded  vertically  and  marked     O    .    Elevation,  682.44. 

p.  B.1C. 

Base  of  rail  at  Fountain  City,  Wis.,  Chicago,  Burlington  and  Northern  Railroad. 
Elevation,  669.26. 

Base  of  rail  at  Minnesota  City,  Minn.,  Chicago,  Milwaukee  and  St.  Paul  Railway. 
Elevation,  682.09. 

High  water  1880,  Fountain  City,  Wis.    Elevation,  667.60. 

U.  S.  P.  B.  M.  157.  About  2  miles  above  Fountain  City,  Wis.,  330  feet  below  railroad 
bridge  over  Maumandee  Creek,  on  right  of  way  of  Chicago,  Burlington  and  Northern 
Railroad,  at  east  fence,  being  top  of  copper  bolt  in  tile  3  feet  underground.  Eleva- 
tion, 662.04. 

U.  8.  P.  B.  M.  158.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  157.    Elevation,  666.04. 

sTOim  UNX  228  (3  milbs  above  fountain  city,  wis.,  at  lower  end  of  island 

NO.  55). 

^f^.  Tile  and  iron  pipe  in  high  open  ground  about  25  meters  west  of  a  small  slough, 
at  lower  end  of  a  ridge  by  a  Tone  ash  tree,  856.7  meters  back  of  'f  ^.  To  a6h  tree, 
25^  (mag.)— 4.8  meters;  blazed  facing  B. M. 

Elevation  cap  on  pipe,  660.22.     Bolt  in  tile,  656.23. 

'f^.  Tile  and  iron  pipe  on  left  bank  about  40  meters  back  irom  shore,  180  meters 
above  a  log  house  which  stands  ou  bank  of  river,  225  meters  above  slough  which 
puts  ont  from  river.  House  is  opposite  foot  of  Island  No.  55.  Treen  blazea  with  A 
facing  B.  M.  To  36-inch  elm,  30<^  54'~4.8  meters ;  to  24-inch  elm,  140^  54'— 14.7  meters ; 
to  30-inch  elm,  214^  54'— 18.2  meters. 

Elevation  eap  on  pipe,  668.25.    Bolt  in  tile,  659.30. 

i|^.  Tile  and  iron  pipe  on  right  bank  of  IsJand  No.  55, 25  meters  back  from  bank, 
50  meters  below  lower  end  of  towhead  and  600  meters  below  head  of  Island  No.  55. 
In  bunch  of  large  willow  trees  blazed  with  A  facing  B.  M.  To  36-inch  elm,  68^  05' — 
2.8  meters ;  to  24-inch  elm,  158^^  35'— 6.8  meters ;  to  18-inch  elm,  294°  05'— 11.8  meters. 

Elevation  cap  on  pipe,  662.82.    Bolt  in  tile,  658.86. 

^1^.  Tile  and  iron  pipe  503.7  meters  back  of  B.  M.  ^^  in  timber,  about  150  meters 
back  of  slough.  Trees  blazed  facing  B.  M.  To  24-inch  elm,  235"^  (mag. )— 2.6  meters ; 
to  24-inch  maple,  125^  (mag.) — 5.6  meters. 

Elevation  cap  on  pipe,  661.56.    Bolt  in  tile,  657.57. 

U.  S.  P.  B.M.  155.  Is  4i  miles  above  Fountain  City,  Wis.,  at  the  farm  residence  of 
Peter  Snter,  28  feet  above  center  of  railroad  viaduct  over  wagon  road,  and  25  feet 
southwest  from  center  of  track  (Chicago,  Burlington  and  Northern  Railroad),  being 
top  of  copper  bolt  in  tile  3  feet  under  ground.    Elevation,  664.54. 

U.  8.  P.  JD.  M.  156.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  155.    Elevation,  668.53. 

STONB  LDra  229  (AT  HEAD  OF  ISLAND  NO.  61,  ONB-HALF  MILB  ABOVB  CHIMNBY  BOCK). 

^fA.  Tile  and  iron  pipe  in  partly  cleared  opening  in  timber,  453  meters  back  of 
B.  M.  ^^,  356  meters  oack  of  slongh  and  abont  20  meters  in  front  of  low  marshy 
gronnd  with  slough  running  through  center.  Trees  blazed  with  A  facing  B.  M.  To 
Sd-inch  elin,  867^  69^—28.2  meters;  to  30-inch  ehn,  i2P  04'— 13.2  meters. 
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Eleyation  cap  on  pipe,  663.09.    Bolt  in  tile^  659.02. 

^.  Tile  and  iron  pipe  in  large  timber,  8  meters  from  bank,  behind  center  of  wil- 
low bar  above  head  of  uland  No.  61, 20  meters  in  front  of  large  slongh.  Blazed  trees : 
15-inch  elm,  194^  58'^4.5  meters;  dO-inch  elm,  300^  13'-~6.0  meters. 

Elevation  cap  on  pipe,  668.08.    Bolt  in  tile,  664.01. 

^1  * .  Tile  and  iron  pipe  one-half  meter  north  of  south  rieht-of- way  fence  of  Chicago, 
Milwaakee  and  St.  Paul  Railway,  abont  400  meters  above  prominent  blnff  point 
known  as  Chimney  Rock;  on  bank  of  railroad  cut,  98  meters  below  railroad  ciuvert 
L.  631.    A  very  large  detached  bowlder  lies  between  B.  M.  and  wagon  road. 

Elevation  cap  on  pipe.  689.72.    Bolt  in  tile,  686.76. 

High  water  1881, 1  mile  above  Minneiska.    Elevation,  673.38. 

High  water  1888, 1  mile  above  Minneiska.    Elevation,  671.48. 

T.  B.  M.  117.  Is  6  miles  above  Fountain  City,  at  northeast  comer  of  August  Ben- 
sel's  wagon  house,  on  base  stone,  being  highest  point  in  square.    Elevation,  676.18. 

STONB  UNB  230  (AT  HBAD  OV  ISLAND  NO.  40  AT  LOWER  END  OF  MINNEISKA,  MINN.). 

H^.  Tile  and  iron  pipe  planted  in  group  of  three  large  trees,  60  meters  from  north 
bank  and  abont  one-halt  mile  below  head  of  lower  island  behind  Sommerfield's 
Island.  Trees  blazed  with  A  facing  B.  M.  To  16-inch  elm,  37<'  26' -9  meters;  to 
16-inch  maple,  162^  33'— 3  meters;  to  16-inch  elm,  238^  68'— 2.2  meters. 

Elevation  cap  on  pipe.  669.22.    Bolt  in  tile,  666.29. 

H°.  Tile  and  iron  pipe  planted  in  grove  of  large  timber  behind  center  of  large 
willow  bar  and  opposite  head  of  Island  No.  40,  30  meters  in  front  of  and  120  meters 
above  mouth  of  small  slongh.  Trees  blazed  with  A  facing  B.  M.  To  24-inch  elm, 
196^  44'—  7  meters;  to  90-inch  tree,  303°  09'— 8.6  meters;  to  6-inoh  ehn,  70^  eO'— 10.6 
meters. 

Elevation  cap  on  pipe,  666.46.    Bolt  in  tile.  661.48. 

H^.  Tile  and  iron  pipe  one-half  meter  inside  of  Chicago,  Milwaukee  and  St.  Paul 
Railway  right  of  way  fence  and  end  of  line  fence  between  small  garden  lots  in  lower 
end  of  Minneiska,  Minn.,  46  meters  above  road  crossing  where  bluff  wagon  road  turns 
back  from  railroad  to  enter  town,  120  meters  above  cmvert  L.  691. 

Elevation  cap  on  pipe,  687.99.    Bolt  in  tile,  683.91. 

U.  S.  P.  B.  M.  163.  Is  2,600  feet  below  depot  at  Cochrane,  at  mouth  of  Rose  Valley, 
at  road  crossing,  on  right  of  way  of  Chicago,  Burlington  and  Northern  Railroad,  in 
comer  of  fence  on  east  side  of  track  below  roaid,  being  copper  bolt  in  tile  3  £Mt  nnder 
ground.    Elevation.  677.03. 

U.  S.  P.  B.  M.  164.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  163.  Elevation, 
681.03. 

Base  of  rail  at  Cochrane  (Chicago,  Burlington  and  Northern  Railroad).  Elevation, 
689.32. 

Base  of  rail  at  Minneiska,  Minn.  (Chicago,  Milwaukee  and  St.  Paul  Railway). 
Elevation,  674.23. 

STONB  LINE  231  (3  MILES  ABOVE  MINNEISKA,  MINN.,  AND  ABOUT  300  METERS  ABOVE 

HEAD  OF  ISLAND  KO.  47). 

^f^.  Tile  and  iron  pipe  planted  on  Island  No.  46, 7  meters  back  from  bank  of  Pomme 
de  Terre  Slough,  about  600  meters  above  mouth  of  Buffalo  City  Slough,  636.9  meters 
back  of  >}^.  Blazed  trees  with  A  facing  B.  M.  To  4a-inch  elm,  80^  (mag.)— 17.0 
meters;  to  24-inch  elm,  22^  (mag.) — 13.8  meters. 

Elevation  cap  on  pipe,  <i69.95.    Bolt  in  tile,  666.92. 

^^.  Tile  and  iron  pipe  on  Island  No.  46, 30  meters  back  from  shore  on  hi^h  nonnd, 
and  60  meters  below  a  log  house,  about  300  meters  above  head  of  Buffalo  City  Slongh. 
Tree  blazed  with  A  fooing  stone.  To  18-inch  elm,  l$i9  21'— 6.7  meters;  to  12-iiich 
elm,  65°  51'— 5.4  meters. 

Elevation  cap  on  pipe,  669.31.    Bolt  in  tile,  665.36. 

^K  Tile  and  iron  pipe  on  right  bank  16  meters  back  from  bank  and  375  meters 
above  Fishers  Island.  Trees  blazed  with  A  facing  B.  M.  To  12-iuoh  cotton  wood, 
770  02'— 2.2  meters;  to  15-inch  cotton  wood.  147^  02^—4.7  meters. 

Elevation  cap  on  pipe,  670.02.    Bolt  in  tile,  666.07. 

H^.  Tile  and  iron  pipe  1,090.6  meters  back  of  B.  M.  ^^.  at  upper  end  of  grove  of 
large  elm  trees  blazed  with  A  facing  stone.  To  24- inch  elm,  178^  (mag.) — 5  meteiB; 
to  18-inch  elm,  7°  (mag.)— 8.6  meters;  to  24-inch  elm,  75^  (mag.)— 26.6  meters. 

Elevation  cap  on  pipe,  667.45.    Bolt  in  tile,  663.50. 

U.  S.  P.  B.  M.  151.  Is  about  2f  miles  below  Alma  sawmill,  1,000  feet  below  railroad 
brid^,  and  800  feet  below  milepost  83,  at  west  fence  on  right  of  way  of  Chicago, 
Burlington  and  Northern  Railroad,  45  feet  from  center  of  track,  directly  opposite  tlie 
large  bam  with  stone  foundation  and  basement,  owned  by  Mr.  Bartsch,  ana  midway 
between  two  prominent  points  of  bluff,  being  copper  bolt  in  tile  3  feet  underground. 
Elevation,  675.36. 

U.  S.  P.  B.  M.  162.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  161.    Elevation,  079.36. 
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BIOHB  UNX  232  (3  MIUCS  BVLOW  ALMA,  WIB.). 

H^.  Tile  And  iron  pipe  bftok  of  IslaDd  No.  41,  on  right  of  way  of  Chicago,  Burling- 
ton and  Norlhern  Railroad,  one-half  meter  west  of  east  fence,  34  ralMeDgths  below 
milepost  34^-82  and  14  rail-lcDgths  below  bridge  447.  About  midway  between  two 
frame  hoaaes  which  stand  about  one-half  mile  apart. 

Elevation  cap  on  pi^,  679.56.    Bolt  in  tile,  675.58. 

H^-  Tile  and  iron  pipe  on  Island  No.  41,  26  meters  back  from  bank  of  river  and 
about  li  miles  above  loot  of  island,  50  meters  below  small  slough,  also  50  meters 
below  upper  end  of  revetment.  Trees  blazed  with  A  facing  stone.  To  6-inch  oak, 
270°  15'— 5.6  meters;  to  9-inoh  maple,  71°  45'— 13.4  meters;  to  9-inch  bass  wood,  154'^ 
15' — 6.0  meteiB. 


Elevation  cap  on  pipe,  672.13.    Bolt  in  tile,  668.17. 
* "     a  pipe  on  Island  No.  42, 15  meters  I 

rths  mile  above  foot  of  islanu, ^ .     

blazed  with  A  facing  B.  M.    To  30-inch  elm,  253^  47'— 6.7  meters;  to  ^inoh  elm. 


'}^.  lile  and  iron  pipe  on  Island  No.  42, 15  meters  back  from  bank  of  river  in  noup 
'  Trees 


of  elma  about  three-fourths  mile  above  foot  of  island,  in  front  of  oi>en  spot, 
blazed  with  A  facing  B.  M.    To  30-inch  elm,  253^  47'— 6.7  ^^  - 

132^  17'— 7.9  meters;  to  18-inch  elm,  179^  17'— 12.5  meters. 

Elevation  cap  on  pipe,  670.01.    Bolt  in  tile,  666.01. 

^*.  Tile  and  iron  pipe  20  meters  back  from  West  Newton  Chute  and  three -fourths 


Elevation  cap  on  pipe,  670.01.    Bolt  in  tile,  666.01. 
"       "■         ■  *   m  pipeT" 
mile  above  foot  of  Island  No.  42,  150  meters  below  where  sand  bluff  strikes  bank  of 


ohnte,  about  250  meters  above  a  house  and  20  meters  below  dike.  Trees  blazed  with 
A  iSscing  B.  M.  To  16-inch  birch,  20^  06'— 12.5  meters;  to  15-inch  ash,  7(P  06'— 19.9 
meters;  to  24-inch  elm,  184^  16'— 14.9  meters;  to  15-inch  hickory,  334^  36'— 9.0 
meters. 

Elevation  cap  on  pipe,  673.37.    Bolt  in  tile,  669.41. 

U.  8.  P.  B.  M.  149.  Is  three-fourths  mile  below  Alma  sawmill,  at  east  fenoe  on  right 
of  way  of  Chicago,  Burlington  and  Northern  Railroad,  by  milepost  No.  81  in  front 
of  C.  Moeer's  house,  16  feet  below  gate  for  farm  crossing,  being  copper  bolt  in  tile  3 
feet  under  ground.    Elevation,  682.80. 

U.  S.  P.  B.  M.  150.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  149,  about  1  foot  above 
ground.    Elevation,  686.78. 

Old  U.  S.  B.  M.  4.  Is  in  the  lower  end  of  Alma,  opposite  '''sawmill  and  lumber"  office, 
60  feet  above  small  road  bridge,  on  east  side  of  street^  at  entrance  to  F.  Lane's  resi- 
dence, being  highest  point  in  square  cut  in  stone  step.    Elevation,  687.10. 

STONE  UNB  233    (at   LOWXB    BND  OV   ALMA,  WIS.,  AT   BEAD   OF   IBIANJ}   0PP08JTB 

LOWBB  BND  OF  TOWN). 

A}^.  Tile  and  iron  pipe  one-half  meter  west  of  south  line  of  street,  8  meters  west 
of  west  line  of  allev  between  Main  and  Second  streets.  South  line  of  street  is 
Mr.  Carl  L.  Schulta's  north  Hue,  street  has  steps  from  Main  to  Second  street,  and 
ia  li  blocks  south  of  Alma  brewery. 

Elevation  cap  on  pii>e,  711.11.    Bolt  in  tile,  707.15. 

2}^.  Tile  and  iron  pipe  on  east  bank  of  West  Newton  Chute  opposite  lower  end 
of  Alma,  Wis.,  10  meters  back  from  bank  and  about  200  meters  below  a  small  slongh 
which  puts  out  from  West  Newton  Chute;  300  meters  below  upper  end  of  piling. 
Line  between  ^^  and  ^P  hits  upper  end  of  island,  which  is  opposite  H'.  Trees 
blazed  with  A  facing  B.  M.  To  18-inch  elm,  316^  32'— 10.6  meters;  to  18-inch  maple, 
2370  47'— 13.4  meters. 

'Elevation  cap  on  pipe,  675.28.    Bolt  in  tile,  671.30. 

^^.  Tile  and  iron  pipe  on  south  bank  of  small  slongh  about  125  meters  east  of 
large  slough.  Trees  blazed  with  A  facing  B.  M.  To  18-inch  elm,  223<^  23—6.7 
meters;  to  24-inch  maple,  244^  23'— 9.7  meters;  to  12-inch  oak,  40^  23—4.9  meters. 

Elevation  cap  on  pipe,  672.99.    Bolt  in  tile,  669.02. 

U.  S.  P.  B.  M.  148.  Is  at  Alma,  Wis.,  on  east  side  of  Main  street,  in  water  table  of 
atone  house,  formerly  known  as  Commercial  Hotel,  at  south  side  of  entrance,  6  inches 

U.S. 

below  iron  column,  being  top  of  copper  bolt  leaded  vertically,  marked     O    •    ^^^ 

vatioD,  694.48. 

U.  S.  P.  B.  M.  147.  Is  in  upper  end  of  Alma,  Wis.,  on  the  foundation  of  the  Chi- 
cago, Burlington  and  Northern  Railroad  water  tank,  in  the  south  part  of  the  south- 

u.s. 
eaat  stone  base,  being  top  of  copper  bolt  leaded  vertically,  marked     O    .  Elevation, 

681.12.  ^'^'^ 

Base  of  rail  at  Alma,  Wis.  (Chicago,  Burlington  and  Northern  Railroad).    Ele- 

TStion,  681.12. 
U.  8.  P.  B.  M.  145.  Is  on  right  bank,  1^  miles  above  Alma,  Wis.,  at  lower  line  of  dike 

elofling  chute  behind  Island  No.  36, 60  feet  back  from  river  bank,  being  top  of  copper 

bolt  in  tile  set  3  feet  underground.    Elevation,  670.97. 
U.  8.  P.  B.  M.  146.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  146.    Elevation,  674«9e. 
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STONE  LINK  234   (3  MILR8  ABOVE  ALMA^  WI8.)< 

^^,  Tile  and  iron  pipe  on  Island  No.  35,  west  bank  of  Beef  Slough,  about  one-half 
mile  above  railroad  bridge  aoross  Beef  River,  30  meters  below  line  of  south  wall  of 
buildiDg  which  is  farthest  down  slouch  in  a  small  village,  and  stands  west  of  railroad 
track.  B.  M.  is  5  meters  back  from  bank  and  a  large  2-foot  elm  stands  on  edge  of 
bank  southeast  of  B.  M.    Trees  blazed  as  usual.    To  24-iuoh  elm,  118°  01' — 15  meters. 

Elevation  cap  on  pipe,  679.35.    Bolt  in  tile,  675.36. 

^^,  Tile  and  iron  pipe  on  Island  No.  35,  about  80  meters  back  from  bank  of  river, 
and  three-fourths  mile  below  foot  of  Grand  Encampment  Island,  on  high  ffronud 
about  450  meters  above  a  house  which  stands  on  bank  of  river.  Trees  blazed  with 
A  facing  B.M.  To  18-inch  elm,  175^  23'— 20  meters;  to  15-inch  oak,  285°  08'— 11.8 
meters;  to  30-inoh  elm,  54°  08'— 18.3  meters. 

Elevation  cap  on  pipe,  676.08.    Bolt  in  tile,  672.11. 

^1^.  Tile  and  iron  pipe  on  property  of  Geo.  Barton,  23  meters  below  comer  of  wire 
fence,  also  comer  of  small  timber,  35  meters  above  barn  along  wire  fence.  To  Mr. 
Barton's  honse,  30*^  (mag.)— 69.0  meters. 

Elevation  cap  on  pipe,  705.54.    Bolt  in  tile,  701.52. 

^}^.  Tile  and  iron  pipe  on  top  of  and  at  edge  of  sand  ridge  on  property  of  S.  Brown, 
at  bend  of  fence,  10  meters  above  comer  of  fence,  and  fSiO  meters  below  large  red 
bam. 

Elevation  cap  on  pipe,  709.08.     Bolt  in  tile,  705.23. 

T.  B.  M.  38,  L.  B.  Is  about  2  miles  above  Alma,  Wis.,  on  Chicago,  Burlington  and 
Northern  Railroad  bridge  over  Beef  River,  being  top  of  southwest  corner  of  coping 
stone  on  upper  pier.    Elevation,  681.41. 

T.  B.  M.  100.  Is  on  rijjht  bank,  midway  between  Alma,  Wis.,  and  Teepeeota  Point, 
on  top  of  sand  bluff  directly  back  from  sheer  log  boom,  aboat  260  feet  above  E.  S. 
Churchill's  house,  on  west  side  of  road,  on  an  oak  tree  7  inches  in  diameter;  spike 
in  root.    Elevation,  705.45. 

U.  S.  P.  B.  M.  143.  Is  on  Teepeeota  Point,  in  the  northeast  corner  of  David  Pugh's 
yard,  1^  feet  from  east  fence  and  22  feet  south  from  comer  of  fence,  100  feet  from 
northeast  comer  of  house  and  90  feet  from  river,  being  copper  bolt  In  tile.  Elevation, 
680.16, 

U.  S.  P.  B.  M.  144.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  143.    Elevation,  684. 14. 

8T0NE  LINE  235  (U  MILKS  BELOW  WABASHA,  MINK.). 

M^.  Tile  and  iron  pipe  in  open  ground  by  a  lO-inch  lone  oak  tree,  50  meters  east 
of  edge  of  timber.    To  10-inch  oak  tree  blazed,  276°  50'--8.6  meters. 

Elevation  cap  on  pipe,  675.08.     Bolt  in  tile,  670.97. 

^l^.  Tile  and  iron  pipe  on  left  bank,  20  meters  back  of  revetted  bank,  on  high 
ground  in  grass  east  of  a  very  large  elm  which  stands  on  edge  of  bank  opposite  foot 
of  willow  bar.    To  36-inch  elm,  SS'^  36—17.6  meters. 

Elevation  cap  on  pipe,  677.21.     Bolt  in  tile,  673.25. 

2 3'^=®  East  Base.  Tile  and  iron  pipe  3  feet  long  in  low  ground  covered  with 
small  wulows  and  about  500  meters  below  upper  end  of  willows,  100  meters  from 
right  bank  of  Coats  Island  Chute,  on  small  rise  between  two  marshes  on  property  of 
Lonis  Housweidel,  about  1  mile  below  lower  end  of  Wabasha,  Minn.     • 

Elevation  cap  on  pipe,  674.10.     Bolt  in  tile,  671.07. 

*}^.  Tile  and  iron  pipe  on  top  of  sand  terrace,  directly  toward  river  from  counter 
farm  building,  one-half  meter  east  of  east  fence  of  graveyard  and  1^  meters  north 
of  southeast  corner  of  graveyard  and  about  1  mile  below  Wiibasha,  Minn. 

Elevation  cap  on  pipe,  707.37.     Bolt  in  tile,  703.40. 

Base  of  rail  at  Nelson  Station,  Wis.  (Chicago,  Burlington  and  Northern  Railroad). 
Elevation,  687.14. 

Base  of  rail  at  Wabasha,  Minn.  (Chicago,  Milwaukee  and  St.  Paul  Railway). 
Elevation,  713.90. 

U.  S.  P.  B.  M.  141.  Is  in  lower  part  of  Wabasha,  Minn.,  in  CampbelVs  Addition,  in 
the  northwest  comer  of  £.  J.  Dngan's  lot,  1.2  feet  from  the  west  fence  and  1.6  feet 
south  from  street  fence,  being  copper  bolt  in  tile  3  feet  underground.  Elevation, 
685.52. 

U.  S.  P.  B.  M.  142.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  141.    Elevation,  689.49. 

@  West  Base.  Wabasha.  Is  tile  and  iron  pipe  in  lower  part  of  Wabasha,  Minn.,  at 
top  of  bank  or  river,  on  River  street,  6  meters  northeast  of  fence,  and  26  meters 
northwest  of  southeast  corner  of  fence  around  pasture  lot  belonging  to  Lucas  Knehn, 
in  section  33,  township  111,  range  10. 

Elevation  cap  on  pi^e,  680.42.    Bolt  in  tile,  676.46. 

U.  S.  P.  B.  M.  140.  Is  in  Wabasha,  Minn.,  on  the  northwest  comer  of  Pembroke  and 
Main  streets,  on  ^*  The  Peoples  Bank''  near  the  north  post  of  door  of  corner  entranoe. 
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directly  under  the  briok  line  on  sonth  side  of  eoath  window,  in  water  table^  being 

U.S. 

copper  bolt  leaded  Terticallyy  marked     O     .    Elevation,  697.70. 

p.  B.  M.  ' 

Old  U.  S.  B.  M.  62^.  Is  in  Wabasha,  Minn.,  at  the  elevator,  between  tracks,  on 
north  face  of  retaining  wall  and  3  feet  above  the  comer  of  the  wail,  od  west  side  of 
runway  under  track  to  elevator,  on  the  front  part  of  top  surface  of  lower  comer  of 
stone  marked  "B.M."    Elevation,  684.55. 

8TONX    LINK    236  (ABOUT    THBSE-FOUBTHB    MILS    ABOVB    HEAD  OF    SLOUGH  WHICH 
RUJTS  BACK  OV  WABASHA,  UDIN.,  AND  ONS-UALF  MILS  BKLOW  ISLAITD  NO.  29). 

^.  Tile  and  iron  pipe  844.7  meters  back  of  ^^  in  timber  on  bank  of  small  slough. 
Trees  blazed  with  A  facing  B.  M.  To  18-inch  elm,  42^  (mag.)— 12.8  meters;  to 
24- inch  elm,  125°  (mag.)— 10.0  meters;  to  18-inch  elm,  265°  (mag.)— 4.3  meters. 

Elevation  cap  on  pipe,  678.26.    Bolt  in  tile,  674.24. 

^1^.  Tile  and  iron  pipe  on  left  bank  at  lower  end  of  small  patch  of  willows  and 
at  npper  end  of  open  grassy  spot,  one-half  mile  below  head  of  slough.  B.  M.  is  10 
meters  back  from  bank.    Blazed  tree:  10-inch  cottonwood,  110^  48'— 20.3  meters. 

Elevation  cap  on  pipe,  679.13.    Bolt  in  tile,  675.14. 

^i^.  Tile  and  iron  pipe  on  top  of  sand  ridge  back  of  towhead  about  one-half  mile 
below  foot  of  Island  No.  29.  Twenty-five  meters  back  of  bank  of  sloughs  in  comer 
of  fence  on  property  of  Mr.  Azel  D.  Southworth  and  about  100  meters  above  his 
bam. 

Elevation  cap  on  pipe,  716.03.    Bolt  in  tile,  712.01. 

^1^.  Tile  and  iron  pipe  west  of  old  north  and  sonth  fence  line  which  divides  prop- 
erty of  Pat.  Kennedy  on  the  east  and  Rudy  Burkhart  on  the  west.  Nine  hundred 
and  sixty-one  and  fifty- eight  one-hundred ths  meters  back  of  ^^,  at  foot  of  bluffs 
near  lime  kiln.  One-fourth  mile  above  Chicago,  Milwaukee  and  St.  Paul  Railway 
depot  at  Wabasha,  Minn.    To  lime  kiln,  145°  00^—18  meters. 

Elevation  cap  on  pipe,  745.36.    Bolt  in  tile,  741.38. 

U.  S.  P.  B.  M.  138.  Is  at  Reads  Landing  60  feet  east  ftom  the  intersection  of  south 
fence  of  Water  street  with  the  tangent  produced  of  the  pontoon  bridge,  in  the  north- 
east comer  of  Arthur  Dunn's  lot,  8  feet  south  from  the  front  fence  and  1.6  feet  west 
of  east  fence,  being  copper  bolt  in  tile  set  3  feet  underground.    Elevation,  692.34. 

U.  S.  P.  B.  M.  139.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  138.    Elevation,  696.33. 

@  Bottom.  Tile  and  iron  pipe  on  low,  flat  ground,  opposite  Reads  Landing,  Minn. 
220uneters  from  left  bank  of  river  on  property  of  Mrn.  $.  F.  Richards,  45  meters  west 
of  Chicago,  Milwaukee  and  St.  Paul  Railway  trestle  to  bridge,  205  meters  southwest 
of  end  of  trestle  and  between  toeetle  and  small  pond.  Elevation  cap  on  pipe,  679.15. 
Bolt  in  tile,  675.18. 

U.  S.  P.  B.  M.  137.  Is  at  Reads  Landing,  246  feet  below  Knapp,  Stout  &  Co.'s  ware- 
honae,  on  south  side  of  Water  street,  in  north  door  of  S.  Trautman's  store  in  sonth 

U.S. 

end  of  stone  doorstep,  being  copper  bolt  leaded  vertioaUy,  marked    O    •      Eleva- 
tion, 693.19. 

8TONX  UNX  237  (ABOirr  li  HILBfl  ABOVB  READS  LANDINO  AlO)  NBAS  THX  FOOT  OF 

LAKB  PBPIN). 

^f  ^.  Tile  and  iron  pipe  in  small  timber  20  meters  toward  river  from  large  open 
spot  and  and  944.0  meters  back  of  H^.  Trees  blazed  with  A  facing  B.  M.  To  18- 
inch  leaning  birch,  220^  (mag.)— 14.8  meters;  to  15-inch  maple,  20^  (mag.)— 10.7 
meters. 

Elevation  cap  on  pipe,  678.60.    Bolt  in  tile,  674.54. 

^1.  Tile  and  iron  pipe  on  left  bank  on  bank  of  and  35  meters  below  head  of  bay, 
200  meters  below  where  river  begins  to  widen  out  into  Lake  Pepin,  about  50  meters 
back  from  bank  of  river.    Tree  blazed :  15- inch  birch,  294<^  19' — 3.7  meters. 

Elevation  cap  on  pipe,  682.09.    Bolt  in  tile,  678.12. 

^y-.  Tile  andiron  pipe  on  right  of  way  of  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way, one-half  meter  from  fence  and  at  foot  of  Lake  Pepin,  80  meters  above  milepost 
^77,  70  meters  below  a  whistling  post. 

Elevation  cap  on  pipe,  705.30.    Bolt  in  tile,  701.33. 

U.  S.  P.  B.  M;  135.  Is  on  Lake  Pepin  li  miles  above  Reads  Landing,  at  Roscoes  Con- 
lee  in  point  of  hill  between  wagon  road  and  railroad,  opposite  John  Sandburn's  house, 
30  feet  south  from  oenter  of  tract,  16  feet  east  from  east  bank  of  creek,  and  20  feet 
north  from  north  side  of  road  bridge,  being  copper  bolt  in  tile  3  feet  underground. 
Elevation,  692.29. 

U.  S.  P.  B.  M.  136.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  135, 1  foot  above 
ground.    Elevation,  696.29. 
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U.  8.  P.  B.  M.  133.  Is  on  Lake  Pepin,  150  feet  below  the  section  honse,  60  feet  south 
from  center  of  track,  80  feet  below  center  of  bridge,  on  right  of  way  at  sonth  fence, 
7  feet  east  of  east  gate  post  of  gate  across  road  leading  throngh  to  Smith's  land| 
being  copper  bolt  in  tile.    Elevation,  689.97. 

U.  S.  P.  B.  M.  134.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  133.    Elevation,  608.9S. 

STONB  LINE  238  (AT  X7PPBR  END  OF  PEPIV,  WIS.). 

'fA.  Ille  and  and  iron  pipe  one-half  meter  north  of  sonth  fence  of  wagon  road,  4 
meters  west  of  west  line  of  fence  of  another  wagon  road  which  runs  north  of  first 
road ;  first  road  runs  east  and  west  at  foot  of  bluffs.  B.  M.  1132.3  meters  back  of 
^^.  Trees  blazed  as  nsnal.  To  18-inch  oak,  160°  (mag. )— 8.1  meters ;  to  24-inoh  oak, 
260°  (mag.)— 15.7  meters. 

Elevation  cap  on  pipe,  764.75.    Bolt  in  tile,  760.79. 

'}'.  Tile  and  iron  pipe  in  comer  of  fence  northwert  comer  Fonrth  and  Locnst 
streets,  one-half  meter  northeast  of  comer,  on  property  of  Orrin  G.  Fuller,  in  upper 
end  of  town  of  Pepin,  Wis.    To  blazed  ash  tree,  130^ — 18.6  meters. 

Elevation  cap  on  pii>e,  744.17.    Bolt  in  tile,  740.21. 

^^.  Tile  and  iron  pipe  on  property  of  Fred  S.  Mouse,  one-half  meter  ontaide  of 
right  of  way  of  Chicago,  Milwaukee  and  St.  Paul  Railway.  Elevation  abont  20  feet 
above  railroad  track,  15  meters  npstream  from  a  point  opposite  station  at  Kings 
Conlee.    To  10-inch  blazed  oak,  47^  12'— 14.0  meters. 

Elevation  cap  on  pipe,  715.59.    Bolt  in  tile,  711.63. 

Base  of  rail  at  Pepin^  Wis.  (Chicago,  Bnrlington  and  Northern  Railroad).  Eleva- 
tion, 690.21. 

H.  W.  1897  at  Pepin,  on  cnlvert  No.  346.    Elevation  684.92. 

H.  W.  1897  at  Pepin,  on  elevator.    Elevation,  684.98. 

H.  W.  1888  at  Pepin  on  elevator.    Elevation,  684.23. 

@  Lakeport.  Tile  and  iron  pipe  on  edge  of  sand  terrace  atLakeport,  Wis.  Station 
is  one-fonrth  mile  below  mouth  of  Deer  Lake  and  100  meters  from  shore  of  Lake 
Pepin,  10  meters  north  of  right-of-way  fence  of  Chicago.  Bnrlineton  and  Northern 
Railroad,  21  meters  southeast  of  soutbeast  corner  of  small  frame  noose  belonging  to 
Mrs.  N.  O.  Mnrray,  6  meters  west  of  small  ravine,  in  section  22,  township  TQ,  range  15. 
To  comer  of  house,  198<^  18^-21  meters.  Elevation  cap  on  pipe,  719.97.  Bolt  in  tile, 
716.01. 

U.  S.  P.  B.  M.  132.  Is  on  Lake  Pepin,  at  Keplers  Coulee,  li  miles  above  Kings  Coulee 
station,  at  upper  end  of  cut  above  bridge,  on  north  sloping  face  of  an  exceedingly  large 

U.S. 

bowlder,  being  top  of  copper  bolt  leaded  vertically,  marked      0     •     Elevation^ 
687.93.  '''■"* 

STONE  LIKE  239  (ABOUT  2^  MILES  BELOW  LAKE  CITT,  MINK.). 

*f  ^.  Tile  and  iron  pipe  on  right  of  way  of  Chicago,  Burling^ton  and  Northern  Rail- 
road, 672.3  meters  back  of '}^,  one-half  meter  south  of  north  right-of-way  fence,  and 
58  meters  above  bridge  No.  482,  43  meters  above  north-and-south  fence,  being  same 
fence  that  runs  by  'i''. 

Elevation  cap  on  pipe,  687.91.    Bolt  in  tile,  683.95. 

H^-  Tile  and  iron  pipe  on  top  of  left  bank  of  Lake  Pepin,  one-half  meter  west  of 
a  north-and-south  fence,  and  about  1  mile  below  where  bl  nffs  come  out  to  lake.  B.  M. 
is  back  of  a  gravel  beach.    To  24-inch  cotton  wood,  blazed,  332^  23'— 15.8  meters. 

Elevation  cap  on  pipe,  685.41.    Bolt  in  tile,  681.45. 

^F  =  @  Loon.  Tile  and  iron  pipe  on  rock  point  between  Chicago,  Milwaukee  and 
St.  Paul  Kailway  and  Lake  Pepin,  2^  miles  below  Gk>vemiiient  breakwater  at  Lake 
City,  Minn.,  and  above  Kings  Coulee,  11  rail  lengths  from  milepost  69-71. 

Elevation  cap  on  pipe,  6LI8.40.    Bolt  in  tile,  694.44. 

U.  S.  P.  B.  M.  130.  Is  on  Lake  Pepin,  2  miles  below  Lake  City,  Minn.,  one-half  mile 
above  first  high  blnfif,  105  feet  below  bridge,  on  Chicago,  Milwaukee  and  St.  Paul 
Railway  right  of  way,  at  east  fence,  115  feet  from  top  of  lake  bank,  at  upper  end  of 
cut,  being  copper  bolt  in  tile.    Elevation,  699.21. 

U.  S.  P.  B.  M.  131.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  130.    Elevation,  708.21. 

U.  S.  P.  B.  M.  129.  Is  in  Lake  City,  Minn.,  on  the  southeast  comer  of  Front  and 
Center  streets,  on  the  "Merchants' Bank"  building  in  east  end  of  stone  doorstep, 

U.S. 

being  copper  bolt  leaded  vertically,  marked      0     .    Elevation,  696.88. 

U.  8.  P.  B.  M.  128.  Is  in  Lake  City,  Minn.,  on  west  side  of  Front  street,  between 
Lyon  avenue  and  Center  street,  on  T.  W.  Palmer's  shoe  store  in  north  end  of  window 

U.S. 

seat,  being  top  of  copper  bolt  leaded  vartioally,  marked     o     .    Elevation,  696.79. 

p.  B.  K. 

Old  U.  S.  B.  M.  Is  in  Lake  City,  Minn.,  on  Diamond  Jo'eievator,  10^  feet  west  of 
southeast  corner,  at  west  end  of  stone  pier  in  southeast  quarter  of  old  oroes,  on 
foundation  stone.    Elevation,  682.37. 
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STONK  LOne  240  (OBOflSKS  BIYKB  AT  UPPER  END  OF  LAKE  GITTy  MINN.). 

^1^.  Tile  and  iron  pipe  on  right  of  way  of  Chicago,  BorliDgton  and  Northern 
Railroad  ahoat  500  meters  below  depot  at  Stockholm,  Wis.,  115  meters  below  head 
bloek  of  switch,  140  meters  aboye  mile]H>st  5^-^73. 1^  meters  north  of  sonth  right-of- 
way  fence,  1#  meters  west  of  fence  mnning  to  cattle  gnard.  To  12-inch  walnnt  tree, 
blazed,  310°  32'--9.2  meters. 

Eleyation  eap  on  pipe,  607.35.    Bolt  in  tile,  693.39. 

Hf  •  Tile  and  iron  pipe  in  upper  end  of  Lake  City,  Minn.,  on  south  side  of  road 
leading  toward  Sogar  Loaf,  one-half  meter  from  fence  aud  25  meters  back  from  cor- 
ner of  street,  about  150  meters  back  from  bank  of  lake ;  road  that  runs  toward  Sa^^ 
Loaf  is  about  400  meters  below  an  old  mill  which  stands  on  bank  of  lake  at  point 
where  shore  makes  a  big  bend  toward  Central  Point. 

Elevation  cap  on  pipe,  718.01.    Bolt  in  tile,  714.04. 

3|Q.  xile  and  iron  pipe  868.65  meters  back  of  ^,  on  west  edffe  of  sand  ridge  on 
property  of  Mr.  Charles  Goned,  30  meters  west  oi  wire  fence,  flSiso  edge  of  timber. 
Trees  blazed  with  A  facing  B.M.  To  10-inch  oak,  220°  (m»g.)— 10.9  meters;  to 
12-inch  oak,  1(P  (mag.)— 3.6  meters. 

Elevation  cap  on  pipe,  729.52.    Bolt  in  tile,  725.53. 

Base  of  rail  at  Stockholm,  Wis.,  Chicago,  Burlington  and  Northern  Railroad. 
Elevation,  694.95. 

Base  of  rail  at  Lake  City,  Minn.,  Chicago,  Milwaukee  and  St.  Paul  Railway. 
Elevation,  717.  38. 

U.  S.  P.  B.  M.  126.  Is  on  Lake  Pepin,  at  Central  Point,  on  east  boundary  line  of 
Front  street,  66  feet  from  fence  on  west  side  of  street,  150  feet  northward  from 
northwest  corner  of  Front  and  Main  streets,  95  feet  from  southwest  oomer  of  saw- 
mill, being  copper  bolt  in  tile.    Elevation,  682.73. 

U.  S.  P.  S.  M.  127.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  126,  standing  about  8 
inches  above  surface  of  ground.    Elevation,  686.71. 

U.  S.  P.  B.  M.  124.  Is  on  Lake  Pepin,  in  Florence,  Minn.,  on  northwest  comer  of 
streets,  134  feet  north  of  comer  wliich  is  southeast  oomer  of  Mr.  Johnson's  yard,  on 
west  side  of  wagon  road,  6  inches  back  of  face  line  produced  of  iron  fence,  being 
top  of  copper  bolt  in  tile.    Elevation,  686.73. 

U.  8.  P.  B.  M.  125.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  124,  standing  about  1 
foot  above  ground.    Elevation,  690.73. 

8T0NS  LINE  241  (CB088E8  BIYBB  AT  VLORENOB,  MINK.). 

^^.  Tile  and  iron  pipe  on  right  of  way  of  Chicago,  Burlington  and  Northern  Rail- 
road, 2  meters  from  lence  directly  in  front  of  Maiden  Rock;  a  telegraph  pole  marked 
a  stands  7  meters  sonth  of  B.  M.,  110  meters  above  a  post  marked  57-58,  and  125 
meters  above  a  crossing  sign. 

Elevation  eap  on  pipe,  700.16.    Bolt  in  tile,  696.19. 

^K  Tile  ana  iron  pipe  planted  one-half  meter  north  of  east-and-west  fence  on 
property  of  T.  E.  Freeman,  in  upper  part  of  Florence,  Minn.  Above  fence  is  Mr. 
Freeman's  south  line^  about  200  meters  north  of  wagon  road  that  leads  from  Florence 
to  blnCb  and  25  meters  back  from  bank  of  lake. 

Eleyation  cap  on  pipe,  684.11.    Bolt  in  tile,  680.14. 

H^.  Tile  and  iron  pipe  on  top  and  near  edge  of  sand  ridge,  12  meters  east  of  fence 
that  follows  top  of  sand  ridge,  85  meters  north  of  wagon  road  which  runs  from 
Florence  toward  bluflb. 

Elevation  cap  on  pipe,  780.01.    Bolt  in  tile,  776.03. 

U.  8.  P.  B.  M.  122.  Is  on  Lake  P<^pin,  at  Lake  Side  Hotel,  50  feet  southward  from 
driven  well  on  point,  7  feet  east  of  path  leading  to  well,  13  feet  east  of  oak  tree, 
being  copper  bolt  in  tile  3  feet  under  ground.    Elevation,  682.01. 

U.  S.  P.  B.  M.  123.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  122.    Elevation,  686. 

T.  B.  M.  74.  Is  on  Lake  Pepin,  li  miles  below  Lake  Side  Hotel,  about  one-half  mile 
back  west  of  lake  shore,  at  fork  of  roads  in  front  of  convent,  36  feet  west  from  main 
road  and  25  feet  south  from  end  of  culvert  under  road  leading  to  convent,  on  a  2-foot 
oak  tree,  being  nail  in  root.    Elevation,  708.98. 

6TONX  USE  242  (GBOS0B8  RIYXR  ABOUT  1    MILE  BELOW  MAIDEN  ROCK  GITT,  WIS., 

AT  PINE  CREEK). 

^p.  Tile  and  iron  pipe  on  left  bank  at  foot  of  bluff  on  north  side  of  Pine  Creek, 
on  property  of  Mr.  W.  M.  Hawkinson,  about  200  meters  above  bridge  across  Pine 
Creek,  along  path  running  from  railroad  track  to  Mr.  Hawkinson's  house  and  15 
meters  back  from  Chicago,  Burlington  and  Northern  Railroad  track. 

Elevation  cap  on  pipe,  692.30.    Bolt  in  tile,  688.33. 

^|&.  Tile  and  iron  pipe  on  right  bank  of  Lake  Pepin,  on  edge  of  bank,  about  500 

^-'-n  above  hotel  at  Frontenac,  Minn.,  about  20  meters  below  a  point  opposite  an 
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old  limekiln,  160  meters  above  an  old  fonndation  of  building  which  stands  on  bank 
of  lake.  To  blazed  10-incb  ash, 258^  40' — 2  meters;  to  southeast  corner  of  limekiln, 
98°  10'— 34  meters. 

Elevation  cap  on  pipe,  695.18.    Bolt  in  tile,  691.20. 

Base  of  rail  at  Maiden  Rook  City,  Wis.,  Chicago,  Burling^ton  and  Northern  Rail 
road.    Elevation,  689.58. 

T.  B.  M.  66.  Is  on  the  right  bank  of  Lake  Pepin  about  3,280  feet  below  wide,  flat, 
wooded  sand  point,  which  is  about  3f  miles  above  Lake  Side  300  feet  below  an 
ezceedinely  large  rock,  under  a  6-inch  ash  tree  blazed,  on  an  embedded  bowlder  about 
the  mid£e  of  beach,  being  highest  point  in  square,  marked  "  U.  D  S."  Elevation, 
679.37. 

U.  S.  P.  B.  M.  120.  Is  on  Lake  Pepin  about  Si  miles  above  Lake  Side  on  the  wide, 
flat,  wooded  point;  first  point  below  United  States  li^ht,  about  in  center  of  point 
east  and  west,  230  feet  from  the  end  of  the  point  at  mediuni  low  stage,  190  feet  south- 
east of  northwest  shore  line,  being  copper  bolt  in  tile.    Elevation,  681.58. 

U.  S.  P.  B.  M.  121.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  120.    Elevation,  685.58. 

8T0NB  LINS  243  (CROSSES  &IVBR  ABOUT  1  MILS  ABOVB  WARRENTON,  WIS.). 

/ 

^p.  Tile  and  iron  pipe  on  left  bank  of  Lake  Pepin  on  south  side  of  bluff  in  line 
with  the  right-of-way  fence  of  Chicago,  Burlington  and  Northern  Railroad  and  at 
outside  corner  of  right-of-way  fence  and  fence  running  toward  track,  back  of  a  gravel 
beuch,  175  meters  below  milepost  384-47,  and  about  1  mile  above  town  of  Warrenton, 
Wis.    To  10-inch  blazed  oak,  187°— 3  meters. 

Elevation  ca^  on  pipe,  706.72.    Bolt  iu  tile,  702.74. 

'^K  Tile  and  iron  pipe  about  3  miles  above  Froutenac,  Minn.,  on  right  bank  of  Lake 

Pepin,  on  ridge  4  meters  back  of  edge,  50  meters  above  where  rocky  shore  ends  and 

gravel  bar  begins,  I  mile  below  a  Government  light,  and  20  meters  from  foot  of  bluff, 

*  on  property  of  Lyman  Boynton.   To  15-inch  oak  blazed  162<^  08'— 4.2  meters ;  to  10-inch 

basswood  blazed  250^^08'— 6.3  meters. 

Elevation  cap  on  pipe,  721.43.     Bolt  in  tile,  717.39. 

U.  S.  P.  B.  M.  118.  Is  at  Wacouta,  Minn.,  below  Ida  Creek,  at  point  of  steep  sand 
bluff,  close  to  south  side  of  wire  fence,  18  feet  above  lari^e  elm  tree,  being  copper  bolt 
in  tile.    Elevation,  683.33. 

U.  S.  P.  B.  M.  119.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  118.    Elevation,  687.33. 

8T0NR  LINE  244  (CROSSES  RIVER  ABOUT  OME-HALF  MILE  BELOW  BAY  CITY,  WIS.). 

HK  Tile  and  iron  pipe  about  one-half  mile  below  Bay  City,  Wis.,  on  side  of  bluff 
li  meters  outside  or  right  of  way  of  Chicago,  Burlington  and  Northern  Railroad, 
directly  back  of  a  telegraph  pole  marked  H;  &  burnt  snag  stands  4  meters  northwest 
of  B.  M.,  25  meters  above  lower  end  of  first  curve  below  Bay  City. 

Elevation  cap  on  pipe,  714.73.    Bolt  in  tile,  710.75. 

^*■,  Tile  and  iron  pipe  ou  right  bank,  on  side  of  bluff  in  timber,  about  36  meters 
back  from  shore,  and  about  40  feet  above  river;  B.  M.  in  front  of  cleared  spot  on  side 
of  bluff  opposite  upper  end  of  large  bowlder  which  stands  about  15  meters  back  of 
B.  M.,  125  meters  above  upper  end  of  Island  No.  28.  To  8-inch  oak  blazed  12(P  82^ — 
4.2  meters;  to  7-inch  linn  blazed  36^  32'— 5.2  meters. 

Elevation  cap  on  pipe,  725.58.    Bolt  in  tile,  721.59. 

U.  S.  P.  B.  M.  116.  Is  If  miles  above  Wacouta,  Minn.,  and  1,722  feet  above  head  of 
south  channel  at  east  foot  of  round  point  of  bluffs  on  lower  side  of  creek  above  fish- 
ermen's shanties,  15  feet  west  from  6- inch  ash  tree  blazed  with  U.  S.,  30  feet  north  firom 
another  blazed  ash  and  20  feet  east  of  blazed  oak  tree,  beino:  copper  bolt  in  tile. 
Elevation,  683.45. 

U.  S.  P.  B.  M.  117.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  116.    Elevation,  687.44. 

T.  B.  M.  59.  Is  on  right  bank  2f  miles  below  Red  Wing,  Minn.,  in  front  of  reform 
school  building,  20  feet  from  shore,  10  feet  southwest  of  blazed  elm  tree,  on  large 
triangular  sandstone,  marked  **  U.  D  S."    Elevation,  679.37. 

SrONB   UNB  246  (CROSSES  RIVER  ABOUT  ONE-HALF    MILE   ABOVE    REFORM  SCHOOL^ 
2  MILES  BELOW  RED  WING,  MINN.). 

^.  Tile  and  iron  pipe  on  property  of  L,  P.  Johnson,  about  100  meters  below  his 
house  and  opposite  head  of  Goose  Bay,  one-half  meter  east  firom  a  north-and-sonth. 
fence,  and  4  meters  back  from  edge  of  sand  ridge. 

Elevation  cap  on  pipe,  768.18.    Bolt  in  tile,  764.21. 

^1^.  Tile  and  iron  pipe  on  Island  No.  24,  and  opposite  foot  of  Island  No.  25,  20 
meters  back  from  bank,  100  meters  below  where  a  small  slough  with  revetted  banks 
connects  river  and  lower  lake.  To  15- inch  maple, 48^  18'— 2.6  meters;  to  8-inoli 
elder,  189^  33'— 4.6  meters;  to  18-inch  double  cotton  wood,  354°  03'— 8.2  meters. 
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Elevation  cap  on  pipe,  (»83.24.     Bolt  in  tile,  679.27. 

235^=?.  B.M.  114-115.  Tile  and  iron  pipe  about  2  miles  below  Red  Wing,  Minn., 
at  a  wagon  road  croRsiug  railroad  track,  1^  meters  below  east  road  fence,  and  6.1 
meters  north  of  center  of  track  and  about  one-fourth  mile  above  Blaughterhonse. 

Elevation  cap  on  pipe,  708.24.     Bolt  in  tile,  704.25. 

Base  of  rail  at  Bay  City,  Wis.^  Chicago,  Burlington,  and  Northern  Railroad.  Ele- 
vation, 696.65. 

Base  of  rail  at  Hager,  Wis.,  Chicago,  Bnrlington,  and  Northern  Railroad.  Eleva- 
tion, 716.00. 

Base  of  rail  at  Red  Wing,  Minn.,  Chicago,  Milwaukee  and  St.  Paul  Railway. 
Elevation,  689.90. 

• .  Lower  Base.  Is  tile  and  iron  pipe  on  sand  ridge  IJ  miles  below  town  of  Hager, 
Wis.,  200  meters  below  foot  of  Upper  Lake,  50  meters  north  of  Chicago,  Burlington, 
and  Northern  Railroad  track  ana  25  meters  west  of  small  ravine,  on  property  of 
Leonard  Eaton,  in  section  1,  township  25,  range  18,  Pierce  County,  Wis. 

Elevation  cap  on  pipe,  772.88.     Bolt  in  tile,  768.91. 

U.  S.  P.  B.  M.  113.  Is  in  Red  Wing,  Minn.,  about  1,300  feet  below  Chicago,  Milwau- 
kee and  St.  Paul  Railway  depot,  at  the  base  and  upper  end  of  Barn  Blutf,  on  lower 
abutment,  river  side,  of  smiiU  railroad  bridge  on  hrst  step  below  the  top,  6  inches 

U.S. 

from  first  step,  being  top  of  copper  bolt  leaded  vertically  and  marked     o    .     Ele- 
vation, 6S4.57. 

V.  S.  P.  B.  M.  112.  Is  in  Red  Wing,  Minn.,  on  the  southwest  corner  of  Plum  and 
Levee  streets,  in  northeast  corner  of  the  La  Grange  Mill,  in  the  east  face  of  the 
foundation  wall,  2.3  feet  south  from  north  face  and  2.1  feet  above  sidewalk,  being 

U.S. 

center  mark  in  copper  bolt  leaded  horizontally,  marked      0    .      Elevation,  695.02. 

p.  B.  M. 

U.  S.P.  B.  M.  Is  on  Island  No.  24,  opposite  Red  Wing,  Minn.,  in  front  part  of  Mr. 
Truttman's  yard,  12  feet  back  from  front  angle  of  retaining  wall,  10  feet  northwest 
from  large  cottoiiwood  tree,  3.7  feet  eastward  froml2-iueh  maple,  21  feet  from  sonth- 
west  corner  of  Mr.  Truttman's  house,  being  top  of  copper  bolt  in  tile.  Elevation, 
680.62. 

U.  S.  P.  B.  M.  111.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  110,  standing  about  1 
foot  above  ground.    EleVation,  684.59. 

STOXK  LINE  246   (CROSSES   RIVER  ABOUT  1\  MILES  ABOVE  RED  WING,    MINN.). 

if^.  Tile  and  iron  pipe  467.0  meters  back  from  2*^,  in  timber  30  meters  from  edge 
of  bank  of  Upper  Lake.  To  10-inch  elm,  blazed,  100^  (mag.) — 1.5  meters;  to  10-inch 
elm,  blazed,  270^  (mag.)— 2.5  meters;  to  12-inch  maple,  blazed,  190^  (mag.)— 5.5 
meters. 

Elevation  cap  on  pipe,  681.50.     Bolt  in  tile,  677.50. 

^$^.  Tile  and  iron  pipe  on  Island  No.  24,  1^  miles  above  Red  Wing,  Minn.,  in 
gra.Hsy  spot  20  meters  back  from  bank  of  river  and  175  meters  above  a  small  running 
slongb,  which  connects  river  and  upper  end  of  Upper  Lake;  bank  revetted  in  front 
of  B.  M.  To  15-inch  cottonwood,  blazed,  59^  06'— 15.2  meters ;  to  24-inch  cotton  wood, 
blazed,  181°  06'— 4.6  meters. 

Elevation  cap  on  pipe,  685.84.     Bolt  in  tile,  G81.89. 

•■  v.  Tile  and  iron  pipe  in  timber  on  right  bank,  40  meters  back  from  bank  of  river 
and  three-fourths  mile  below  month  of  Cannon  River,  about  150  meters  above  a 
point  opposite  head  of  small  slough  which  connects  river  with  Upper  Lake;  near  a 
4-foot  elm,  the  largest  tree  in  the  vicinity.  To  48-inch  elm,  blazed,  126^01' — 7.9 
meters ;  to  10-inch  ash,  blazed,  264^ 01'— 4.5  meters ;  to  12-inch  maple,  blazed,  1°  46' — 
3.8  meters. 

Elevation  cap  on  pipe,  682.22.     Bolt  in  tile,  678.25. 

-i".  Is  tile  and  iron  pipe  1,030  meters  back  of  '^^  on  left  bank  of  slough  which 
joins  Hay  Creek  throngh  a  lake  about  400  meters  above  mouth  of  Hay  Creek.  B.  M. 
is  30  meters  south  of  an  abrupt  turn  to  east  in  slongb,  large  maple  across  slough  on 
point. 

Elevation  cap  on  pipe,  681.92.     Bolt  in  tile,  677.95. 

U.  S.  P.  B.  M.  108.  Is  2  miles  above  Red  Wing,  Minn.,  at  center  of  head  of  Island  24, 
on  highest  gronnd,  about  125  feet  from  left  bank  of  river  and  100  feet  from  chute, 
being  top  of  copper  bolt  in  tile.     Elevation,  681.16. 

U.  S.  P.  B.  M.  109.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  108.  Elevation, 
68,5.15. 

U.  S.  P.  B.  M.  106.  Is  at  Trenton  Landing,  W^isconsin,  at  foot  of  sand  terrace,  about 
100  feet  below  road  leading  up  onto  sand  terrace,  3  feet  from  blazed  elm  tree.  Ele- 
vation, 681.67. 

ENQ  98—203 
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U.  8.  P.  B.  M.  107.  Is  top  of  cap  on  iron  pipe  set  oyer  P.  B.  M.  106.  Elevfttion, 
686.68. 

^  Trenton.  Is  tile  and  iron  pipe  on  edse  of  sand  terrace,  at  Trenton,  Wis.,  8 
miles  above  Bed  Wing,  Minn.,  75  meters  from  river,  160  meters  beloW  month  of 
Trenton  Slongh ;  in  section  23.  range  18,  township  26,  Pierce  County,  Wis. 

Elevation  cap  on  pipe,  772.48.    Bolt  in  tile,  768.47. 

BTONx  um  347  (about  1  mils  abotb  TRjnvroif,  wis.,  aitd  at  hbad  or  islaiid 

MO.  23). 

^.  Tile  and  iron  pipe  on  top  and  edge  of  sand  ridge  b^  wire  fence  on  property 
of  B.  Johnson.  Abont  150  meters  np  river  from  a  wagon  bridge  and  60  meters  below 
where  small  slongh  strikes  sand  blaif  and  mns  along  foot  of  same.  B.  M.  sur- 
rounded by  black-oak  trees.    To  18-inoh  oak,  blazed,  291^  28'— 15.6  meters. 

Elevation  cap  on  pipe,  766.61.    Bolt  in  tile,  762.52. 

H^«  Tile  ana  iron  pipe  on  left  bank  nnd  15  meters  back  from  bank  of  chute. 
About  76  meters  below  a  point  opposite  head  of  an  island  opposite  Island  No.  23. 
About  1  mile  above  Trenton,  Wis.,  and  150  meters  above  mouth  of  small  slough.  To 
12-inch  ash,  blazed,  168"^  08—6.1  meters;  to  10-inch  oak,  blazed,  300^  53'— 7.9  meters. 

Elevation  cap  on  pipe,  683.26.    Bolt  in  tile,  679.26. 

'}^.  Tile  and  iron  pipe  on  property  of  Thomas  CoUeshan,  and  abont  100  meters  up 
river  from  his  house,  about  40  meters  back  from  bank  of  river,  and  at  edge  of  culti- 
vated field,  by  fence.  To  16-inch  asb,  blazed,  47^  51'— 14.6  meters;  to  10-inch  ash, 
blazed,  96^  21'— 2.8  meters. 

Elevation  cap  on  pipe,  681.64.    Bolt  in  tile,  677.64. 

H^.  Tile  and  iron  pipe  in  ash  timber  which  averages  about  6  inches  in  diameter. 
In  first  bunch  of  ash  timber  in  line  from  river,  661.0  meters  back  of  ')^.  To  12-inoh 
ash,  blazed, 40^  (mag.)— 7.4  meters;  to  6-inch  ash,  blazed, 90^  (mag.)— 2.0  meters; 
to  6-inch  ash,  blazed,  220^  (mag.)— 6.3  meters. 

Elevation  cap  on  pipe,  681.20.    Bolt  in  tile,  677.12. 

T.  B.  M.  84,  L.  B.  Is  on  left  bank  about  one- third  mile  above  B.  M.  '(^ .  is  top  of  stone 
monument  dressed  to  8  inches  square  at  top,  2  meters  back  from  bank  of  river,  and 
probably  an  old  U.  8.  B.  M.    Elevation,  682.51. 

U.  8.  P.  B.  M.  104.  Is  three-fourths  mile  below  Diamond  Bluff,  Wis.,  29  meters 
south  of  center  of  track  and  90  meters  below  east  end  of  bridge  over  Dry  Bun^  2 
meters  northward  from  blazed  post  in  wire  fence,  at  foot  of  bank  in  borrow  pit, 
being  copper  bolt  in  tile.    Elevation,  727.33. 

U.  8.  P.  B.  M.  106.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  104.    Elevation,  73L34. 

8T0NB  UKB  248    (ABOUT  1  MIUB  BELOW    DIAMOND    BLX7FF,    WIS.,  AND   600  MBTBRS 
ABOVE  MOUTH  OV  TRIM  BELLE  BIYBB). 

H^  :=  @  Mero.  Tile  and  iron  pipe  at  west  end  of  sand  terrace  on  large  mound  and 
about  one-fourth  mile  below  Trim  Belle  Biver  and  about  1  mile  below  Diamond 
Bluff,  Wis.,  one-half  mile  irom  bluffs,  on  property  of  Mr.  Gus  Mero. 

Elevation  cap  on  pipe,  762.68.    Bolt  in  tile,  758.61. 

^^.  Tile  and  iron  pipe  on  left  bank  about  600  meters  above  mouth  of  Trim  Belle 
Biver,  1  mile  below  Diamond  Bluff,  Wis.,  and  about  30  meters  back  from  bank  of 
river.  Bank  revetted  in  front  of  B.  M.  Three  elm  trees  stand  on  slope  of  revetted 
bank  Just  below  B.  M.,  which  is  about  20  meters  above  upper  tree  and  76  meters  above 
fence.  To  16-inch  elm,  blazed,  307*^"  31'— 6.2  meters;  to  30-inch  elm,  blazed, 49<^  31'— 
13.4  meters. 

Elevation  cap  on  pipe,  684.68.    Bolt  in  tile,  680.70. 

'1^.  Tile  and  iron  pipe  on  right  bank,  16  meters  back  from  bank  of  river  and  oppo- 
site a  point  600  meters  above  Trim  Belle  Biver,  at  upper  end  of  thick  timber  and  in 
a  bunch  of  elm  trees  about  500  meters  below  a  dam ;  small  wiUows  and  cotton  woods 
in  front  of  B.  M.  To  16-inch  elm,  blazed,  51^  01'— 6.0  meters ;  to  24-inoh  elm,  blazed, 
83"^  31'— 10.6  meters. 

Elevation  cap  on  pipe,  684.76.    Bolt  in  tile,  680.77. 

'f&.  Tile  and  iron  pipe  468.4  meters  back  of  ^',  in  small  maples;  a  30-inch  elm. 
also  group  of  ash  trees  stand  near  B.  M.  To  10-inch  ash,  blazed,  330<^  (mag.)— 11.0 
meters;  to  30-inch  elm,  blazed,  135^  (mag.) — ^20.5  meters. 

Elevation  cap  on  pipe,  681.86.    Bolt  in  tile,  677.89. 

U.  8.  P.  B.  M.  102.  Is  in  Diamond  Bluff,  Wis.,  70  meters  east  of  the  Chicago,  Bur- 
lington  and  Northern  Bailroad  depot,  14  meters  south  of  track  and  2  meters  north 
of  wire  fence,  being  top  of  bolt  in  tile.    Elevation,  729.48. 

U.  8.  P.  B.  M.  103.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  102.    Elevation,  733.47. 

U.  8.  P.  B.  M.  100.  Is  three-fourths  mile  above  Diamond  Bluff,  Wis.,  on  land  of  Ed. 
Colter,  on  point  of  bank,  abont  600  feet  below  Wind  or  Spring  Creek,  60  feet  south 
of  small  road  bridge  and  21  feet  nearer  the  river,  being  copper  bolt  in  tile.  Eleva- 
tion, 601.06. 
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U.  S.  P.  B.  M.  101.  Is  top  of  cap  on  iron  pip©  set  over  P.  B.  M.  100.    Elevation,  695.05. 

T.  B.  M.  83,  R.  B.  Is  about  1  mile  above  Diamond  Bluff,  Wis.,  80  meters  above  upper 
wing  dam  on  right  bank,  20  meters  back  from  river  bank,  being  wire  nail  in  root  of 
16-inGh  Cottonwood  tree.    Elevation,  684.81. 

STONIE  UNK  249  (ABOUT  2^  lOLBS  ABOVB  DIAMOND  BLUTF,  WI8.)* 

'^*.  Tile  and  iron  pipe  on  left  bank  in  timber,  20  meters  back  fh>m  bank  of  river, 
abont  2^  miles  above  town,  230  meters  below  Government  li^ht,  and  600  meters 
below  a  small  slongh  which  runs  to  bluffs  400  meters  below  @  Diamond.  To  24-inch 
elm,  blazed,  95^  29^9.4  meters;  to  60-inch  cotton  wood,  blazed,  241^  60'— 9.7  meters; 
to  15-inch  elm,  blazed,  303^  59^—6.6  meters. 

Elevation  cap  on  pipe,  685.91 .    Bolt  in  tile,  681.95. 

^p.  Tile  and  iron  pipe  on  right  bank  and  on  west  bank  of  slongh,  30  meters  aonth 
of  wire  fence  which  crosses  slough,  about  125  meters  back  from  river.  Small  willows 
stand  in  front  of  B.  M.  opposite  a  point  about  125  meters  up  from  foot  of  small  wil- 
lows. To  12-inch  ash,  blazed,  322^  11'— 7.0  meters;  to  18-inch  elm,  blazed,  121° 
11'— 3.3  meters;  to  15-inch  ash,  blazed^  166"^  41'— 3.3  meters. 

Elevation  cap  on  pipe,  685.36.    Bolt  in  tile,  681.37. 

'p.  Tile  and  iron  pipe  428.8  meters  back  from  ^|^,  8  meters  west  of  a  wire  fence 
and  in  timber  abont  75  meters  from  edge.  To  15-inch  maple,  blazed,  00^  (mag.) — 6.0 
meters;  to  10-inch  elm,  blazed,  230°  (mag.)— 4.0  meters. 

Elevation  cap  on  pipe,  683.42.    Bolt  in  tile,  679.45. 

U.  S.  P.  B.  M.  98.  Is  at  Smiths  Landing,  abont  10  feet  above  lower  end  of  bridge 
and  105  feet  eastward  from  track,  20  feet  south  from  center  of  creek  bed,  and  150 
feet  from  southeast  comer  of  Smith's  house,  under  plum  tree,  being  top  of  copper 
bolt  in  tile.    Elevation,  687.78. 

U.  S.  P.  B.  M.  99.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  98.    Elevation  691.78. 

STONS  LINE    250  (ABOUT  5   MILES  ABOVE  DIAMOND    BLUFF,  WIS.,  AND   300   METERS 

ABOVB  BIG  RIVER). 

^^.  Tile  and  iron  pipe  on  right  of  way  of  Chicago,  Burlington  and  Northern  Kail- 
road,  one-half  meter  from  fence  and  300  meters  above  railroad  bridge  across  Big  Riv6r, 

5o  meters  above  a  telegraph  post  #.    Elevation  of  B^  M.  abont  15  feet  above  track. 

To  8-inch  oak  tree,  blazed,  352^  09'— 7.0  meters. 

Elevation  cap  on  pipe,  711.91.    Bolt  in  tile,  707.95. 

^^.  Tile  and  iron  pipe  on  right  bank  about  40  meters  back  from  bank  of  river, 
back  of  small  willows,  and  150  meters  above  upper  end  of  revetment,  which  is  also 
lower  end  of  small  wiJlows,  near  a  6- foot  cotton  wood  tree,  the  largest  tree  in  vicinity. 
To  72-inch  Cottonwood,  blazed,  244°  02'— 8.6  meters;  to  18-inch  elm,  blazed,  88°  02'-^ 
4.1  meters. 

Elevation  cap  on  pipe,  689.09.    Bolt  in  tile,  685.14. 

3f  u.  Tile  and  iron  pipe  610.2  meters  back  of  ^^J  by  fence  between  prairie  and  tim- 
ber at  edge  of  timber.  To  30-ineh  elm,  blazed,  285^  (mag.)— 18.5  meters;  to  8inch 
ash,  blazed,  145^  (mag.) — 15.9  meters. 

Elevation  cap  on  pipe,  685.02.    Bolt  in  tile,  681.04. 

U.  S.  P.  B.  M.  94.  Is  abont  3f  miles  below  Prescott,  Wis.,  43  feet  south  of  Chicago, 
Burlington  and  Northern  Railroad  culvert  (now  covered  up)  and  46  feet  east  of  track, 
being  top  of  copper  bolt  in  tile.    Elevation,  686.85. 

U.  8.  P.  B.  M.  95.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  94.    Elevation,  690.85. 

9TONE  UNB  251  (3  MILES  BELOW  PRESC9TT,  WIS.,  AT  HEAD  OF  ISLAND  NO.  20). 

*f  J^.  Tile  and  iron  pipe  li  meters  north  of  north  right-of-way  fence  of  Chicago, 
Burlington  and  Northern  Railroad,  on  sand  ridge  on  property  of  Edward  Scharr, 
250  meters  below  a  trestle  over  a  creek  and  opposite  head  of  Island  No.  20.  To  6- 
inch  oak.  blazed,  167^  25'— 11.8  meters;  to  10-inch  oak,  blazed,  226^  10'— 19  meters. 

Elevation  cap  on  pipe,  723.80.     Bolt  in  tile,  719.83. 

^K  Tile  and  iron  pipe  on  right  bank  40  meters  back  from  river  bank  by  a  fence 
and  opposite  head  of  slough  which  empties  into  Vermillion  River,  on  property  of 
G.  K.  Bye.  To  yellow  frame  house  330°— 20  meters ;  to  24-inch  elm,  blazed,  229^  14  — 
16.8  meters. 

Elevation  cap  on  pipe,  691.52.    Bolt  in  tile,  687.55. 

54^.  Tile  and  iron  pipe  on  property  of  Edward  Morris,  50  meters  in  front  of  edge 
of  timber,  and  one-half  meter  east  of  north-and-south  fence,  133  meters  south  of  cor- 
ner of  fence.  A  large  elm  stands  west  of  B.  M.  To  36-inch  elm,  blazed,  83°  18'— 
20.4  meters;  to  18-inch  elm,  blazed,  3^  18'— 28.8  meters. 

Elevation  cap  on  pipe,  686.12.    Bolt  in  tile,  682.15. 
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U.  S.  P.  B.  M.  92.  About  1|  miles  below  the  bridge  across  St.  Croix  River  at  Pres- 
cott,  Wis.,  125  meters  below  Chicago,  Burlington  and  Northern  Railroad  bridge 
aorosA  Pine  Coulee,  40  feet  below  milepost  24,  5  feet  west  of  east  right-of-way  fence, 
being  top  of  copper  bolt  in  tile.    Elevation,  694.28. 

U.  S.  P.  B.  M.  93.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  92.    Elevation,  698.27. 

U.  S.  P.  B.  M.  91.  Is  at  Prescott,  Wis.,  on  the  east  pier  of  the  Chicago,  Burlington 
and  Northern  Railroad  bridge  across  the  St.  Croix  River,  on  the  north  end  of  bridge 

U.S. 

seat,  being  copper  bolt  leaded  vertically,  marked     0    .    Elevation,  702.10. 

p.  B.  M. 

STONE  LINK  252  (CROSSES  RIVER  AT  BRIDGE  OVER  ST.   CROIX  RIVER  AT  PRESCOTT, 

WIS.). 

^*,  Tile  and  iron  pipe  25.9  meters  east  of  Prescott  end  of  Chicago,  Burlington  and 
Northern  Railroad  britlge,  10  meters  toward  river  from  first  street  running  parallel 
to  river  and  10  meters  downstream  from  line  of  bridge,  elevation  10  feet  lower  than 
railroad  track.    To  southeast  corner  of  bridge  108^  51' — 25.9  meters. 

Elevation  cap  on  pipe,  694.39.     Bolt  in  tile,  (31)0.42. 

^'K  Tile  and  iron  pipe  on  right  bank  about  40  meters  back  from  bank  of  chnte 
and  150  meters  below  head  of  Prescott  Island,  in  small  pasture  one-half  meter  east 
of  wire  fence.  On  property  of  Ernest  Beranek  and  125  meters  below  his  honse.  To 
12-inch  willow,  bla/ed,  177^  19' — 1.7  meters. 

Elevation  cap  on  pipe,  691.52.     Bolt  in  tile,  687.55. 

^^^.  Tile  and  iron  pipe  in  pasture  on  terrace,  about  50  meters  back  from  edge  and 
210meters  south  of  a  wag()n  road  which  runs  west  from  river,  1  meter  oast  from  a  nor  th- 
and-sonth  wire  fence.  To  10-inch  elm,  blazed,  299^  03'— 12.3  meters;  to  9-inch  hack- 
berry,  blazed,  337^  18'— 16.4  meters. 

Elevation  .cap  on  pipe,  704.74.     Bolt  in  tile,  700.77. 

U.  S.  P.  B.  M.  90.  Is  about  1  mile  above  bridge  over  St.  Croix  River,  60  meters  above 
upper  end  of  small  bridge,  and  27  meters  above  E.  H.  W^hittaker's  house,  on  the  east 
side  of  track,  in  face  of  rock  cut,  being  center  of  copper  bolt  leaded  horizontally, 

U.S. 

marked     0     .     Elevation,  719.30. 

p.  B.  M. 

U.  8.  P.  B.  M.  97.  Is  at  Hastings,  Minn.,  on  the  drawpier  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  bridge  on  upstream  side  top  of  masonry,  6  inches  south  of 
gangway  leading  from  draw  pier  to  upper  breakwater  crib.     Elevation,  701.80. 

U.  8.  P.  B.  M.  96.  is  opposite  llastiuj;s,  Minn.,  on  Chicago,  Milwaukee  and  St.  Paul 
Railway,  935  feet  up  track  from  drawpier  of  the  Hastings  bridge,  at  bridge  over 
slough,  on  east  end  of  north  abutm«'nt,  at  sonth  part  of  curve  of  coping  stone,  being 
highest  point  in  stpiare  marked  U.  S.     Elevation,  698.13. 

High  water  1870  at  Hastings,  Minn.     Elevation,  696.44. 

High  water  1880  at  Hastings,  Minn.     Elevation,  694.41. 

High  water  1897  at  Hastings,  Minn.     Elevation,  694.63. 

STONE  LINE  253   (ONK-HALF   MILE   ABOVE    NORTH  APPROACH    OP  WAGON  BRIDGE   AT 

HASTINGS,  MINN.). 

^^K  Tile  and  iron  pipe  1  meter  south  of  south  right-of-way  fence  of  Chicago,  Mil- 
waukee and  St.  Paul  Railway,  about  one-half  mile  above  north  approach  of  wagon 
bridge  at  Hastings,  Minn.,  200  meters  below  railroad  crossing  of  Chicago,  Milwaukee 
and  St.  Paul  Railway,  and  Chicago,  Burlington  and  Xorthern  Railroad,  and  125  meters 
above  a  wagon-road  crossing.    To  10-inch  box-elder,  blazed,  330*^  42'— 41.1  meters. 

Elevation  cap  on  pipe,  696.35.     Bolt  in  tile,  692.40. 

»^i.  Tile  anil  iron  pijie  on  right  bank  in  open  ground  20  meters  back  from  bank  of 
nver;  a  well-preserved  18-inch  elm  stump  stands  in  line  with  -§»  and  "^P,  about  5 
meters  back  from  bank  of  river,  ahove  a  wire  fence  and  upper  end  of  cultivated  fteld, 
150  meters  below  small  clump  of  willows  on  bank.  To  18-inch  elm  stump,  227^  15'— 
15.4  meters. 

Elevation  cap  on  pipe  690.07.     Bolt  in  tile,  686.09. 

HK  Tile  and  iron  pipe  on  north  side  of  bluff  and  1  meter  south  of  wire  fence  and 
15  meters  back  from  slough,  200  meters  above  wagon  bridge  crossing  slough,  8  meters 
down  river  from  line  of  fence  prolonged  and  three-fourths  mile  above  wagon  bridge 
at  HMtings,  Minn.  To  10-inch  oak,  blazed,  344-  48'-1.5  meters;  to  10-inch  oak, 
blazed,  117^  18' — 9.3  meters. 

Elevation  cap  on  pipe,  706.48.     Bolt  in  tile,  702.51. 

U.  S.P.  B.  M.88.  Is  opposite  Hastings,  Miun.,  on  the  line  of  the  Chicago.  Bnrlinir- 
ton  and  Isorthern  Railroad,  110  feet  eastward  from  center  of  track  and  ifo  feetsouUi 
from  Its  crossing  with  Stillwater  branch  of  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way, just  wi^t  of  wire  fence  and  north  of  gate,  being  top  of  copper  bolt  in  tile. 
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U.  S.  P.  B.  M.  89.  I8  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  88.     Elevation,  702.70. 

Old  U.  S.  B.M.36.  Is  at  foot  of  Niuinger  Slouch,  about  60  feet  from  river  bank 
1>etween  culverts,  250  feet  below  upper  and  450  feet  above  lower  culvert,  on  a  14-inch 
elm  tree,  being  spike  in  north  root.    Elevation^  689.58. 

BTONB  LINE  254  (AT  NININ6RR,  MINK.). 

^^,  Tile  and  iron  pipe  on  Island  No.  18,  6  meters  from  bank  of  Nininger  Slouch,  at 
lower  end  of  large  maples,  846.9  meters  back  from  ^^^.  To  6-inch  maple,  blazed,  50^ 
(mag.) — 7.8  meters;  to  15-incb  maple,  blazed.  100^  (mag.) — 13.8  meters. 

KlevDtion  cap  on  pipe,  690.85.    Bolt  in  tile,  686.89. 

^)*.  Tile  and  iron  pipe  on  Island  No.  18, 40  meters  back  from  bank  of  river  on  high 
ground,  and  20  meters  upstream  from  dam;  dam  is  opposite  and  almost  in  line  with 
wagon  roa^l  that  runs  from  river  up  through  Nininger,  Minn.  To  12-iuch  elm,  blazed, 
347^  ir — 14.5  meters. 

Elevation  cap  on  pipe,  691.58.    Bolt  in  tile,  687.61. 

'^^.  Tile  and  iron  pipe  at  foot  of  bluff  on  right  bank,  12  meters  upstream  from 
west  line  of  road,  which  runs  from  river  up  through  Nininger,  Minn.,  10  meters 
downstream  from  a  cave  in  perpendicular  clili.  To  4-inch  elm,  blazed,  320<^  (niag.) — 
3  meters. 

Elevation  cap  on  pipe,  698.77.    Bolt  in  tile,  694.80. 

U.  S.  P.  B.  M.85.  Is  opposite  head  of  Nininger  Slough,  1^  feet  north  of  south  right- 
of-way  fence  Chicago,  Burlington  and  Northern  Kailroad,  being  top  of  copper  bolt 
in  tile.     Elevation,  700.97. 

U.  8.  P.  B.  M.  86.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  85.  Eleyation, 
704.98. 

BTONK  LINE  255  (600  MBTER8  ABOVE  HEAD  OF  B0ULAN6ER  SLOUGH). 

*f^.  Tile  and  iron  pipe  by  an  east  and  west  wire  fence  on  property  of  John  Ben- 
son; east  and  west  fence  is  Mr.  Benson's  south  line  and  also  section-line  fence. 
B.  M.  is  in  cultivated  field.  To  southwest  comer  of  section  32,  township  27,  range 
21,  90^—463.3  metera. 

Elevation  cap  on  pipe,  707.51.     Bolt  in  tile,  703.54. 

^1^.  Tile  and  iron  pipe  on  left  bank  10  meters  back  from  bank,  in  open  ground  100 
meters  above  timber  and  100  meters  below  clump  of  large  elms,  8  meters  oelow  line 
of  dike.     To  24-inch  elm,  blazed,  37^  17'--10.5  meters. 

Elevation  cap  on  pipe,  695.23.     Bolt  in  tile,  691.26. 

^^^.  Tile  and  iron  pipe  in  heavy  elm  and  maple  timber,  37  meters  from  right  bank 
of  river,  about  600  meters  above  head  of  Boulanger  Slough  and  opposite  upper  end 
of  timber  on  left  bank,  on  narrow  ridge  running  parallel  with  river.  To  24-inch 
elm,  blazed,  173^  01'^.8  meters;  to  15-inoh  maple,  blazed,  275^  26' — 7  meters. 

Elevation  cap  on  pipe,  603.50.     Bolt  in  tile,  6^9.51. 

^^^.  Tile  and  iron  pipe  2  feet  above  ground  in  low  swampy  laud  526.6  meters  back 
from  'J^,  230  meters  l-aek  from  wagon  road,  150  meters  south  and  50  meters  west 
from  northwest  corner  of  fence  inclosing  partly  cleared  timber  lot.  To  4-inch 
maple,  blazed,  175-*  (mag.) — 11  meters. 

Elevation  cap  on  pipe,  691.69.    Bolt  in  tile,  687.59. 

T.  B.  M.  81,  K.  B.  Is  opposite  buildings  at  Grey  Cloud  Landing,  is  nail  in  notch 
cnt  in  leaning  14-inch  willow  tree ;  tree  is  about  30  meters  from  top  of  right  bank 
and  in  edge  of  swale,  leans  towards  river.    Elevation,  692.97. 

STONE  LINE  256  (300  METERS  BELOW   PINE   BEND  LANDING,   MINN.). 

^^,  Tile  and  iron  pipe  534.2  meters  back  from  ^^t  ^  timber.  To  20-inch  elm, 
blazed,  42^  (mag.) — 1.7  meters;  to  18-inch  elm,  blazed,  180^  (mag.)— 2  meters;  to 
20-inch  elm,  blazed,  250^  (mng-) — 1>5  meters. 

Elevation  cap  on  pipe,  695.36.     Bolt  in  tile,  691.39. 

'^'i'^.  Tilp  and  iron  pipe  on  Grey  Cloud  Island,  about  75  meters  back  from  bank  of 
river,  at  edge  of  heavy  timber,  5  meters  upstream  from  an  old  wagon  road  and  in 
line  with  wing  dam,  which  is  opposite  a  point  300  meters  below  Pine  Bend  Landing. 
To  10-inch  cottonwood,  178^  16'— 6  meters;  to  18-inch  cottouwood,  181°  46'— 4.2 
meters. 

Elevation  cap  on  pipe,  700.19.     Bolt  in  tile,  696.22. 

^*^.  Tile  and  iron  pipe  on  right  bank  about  5  meters  back  from  highest  point  of 
bank,  300  meters  below  Pine  Bend  Landing  and  100  meters  below  ruins  of  rock 
foundation  which  stand  on  bank  of  river;  also,  160  meters  below  a  small  running 
stream.  To  15-inch  cottonwood,  blazed,  216-^  45' — 7  meters;  to  24-inch  cottonwood, 
blazed,  163'-'  15'— 18.5  meters;  to  18-inch  cottonwood,  blazed,  304^  15' — 17  meters. 

Eleyation  cap  on  pipe,  697.34.    Bolt  in  tile,  693.37. 
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T.  B.  M.  80.  L.  B.  Is  nail  in  root  of  4-iDcb  maple,  on  side  of  sloping  bank,  on  Grey 
Clond  Islana,  about  1  mile  above  stone  line  256,  opposite  foot  of  island.  Elevation, 
692.24. 

BTONS  LINB  25^  (3  MILES  BELOW  NEWPORT,  MINN.,  AT  HEAD  OF  GREY  CLOUD  SLOUGH). 

^^.  Tile  and  iron  pipe  at  fork  of  Grey  Cload  road,  1  mile  below  Pullman  avenue, 
400  meters  north  of  bridge  over  Grey  Cloud  Slough,  I  meter  east  of  west  fenoe  of 
branch  of  road  running  to  the  bridge  and  4  meters  south  of  angle  in  said  fence  and 
6  meters  north  of  gat«  in  same  fence. 

Elevation  cap  on  pipe,  759.49.    Bolt  in  tile,  755.53. 

*}^.  Tile  and  iron  pipe  5  meters  bsvok  of  edge  of  sand  terrace,  100  meters  from  river 
bank,  40  meters  above  Grey  Cloud  Slough,  and  125  meters  from  its  head.  To  18-inch 
elm,  blazed,  50°  25' — 12  meters;  to  8-inch  bur  oak,  blazed,  187^  55' — 8  meters. 

Elevation  cap  on  pipe,  708.80.    Bolt  in  tile,  699.83. 

*t^.  Tile  and  iron  pipe  on  right  bank  back  from  willow  towhead,  20  meters  from 
sloujgh  in  timber,  and  5  meters  below  a  dam.  To  30-inch  ash,  blazed,  42°  11' — ^9  meters ; 
to  30-inch  cottonwood,  blazed,  92°  11' — 9.5  meters. 

Elevation  cap  on  pi^e,  6!i9.85.    Bolt  in  tile,  695.88. 

*5^.  Tile  and  iron  pipe  409  meters  back  of  -^^  and  20  meters  back  of  slough,  200 
meters  above  lower  end  of  alough,  between  slongh  and  wagon  road,  150  meters  east 
of  Chicago  Great  Western  Kailway. 

Elevation  cap  on  pipe,  724.93.     Bolt  in  tile,  720.96. 

U.  S.  P.  B.  M.  83.  is  between  St.  Paul  Park  and  Pullman,  on  north  side  of  Tenth 
avenue  and  1^  feet  east  of  west  right-of-way  limit  of  Chicago,  Burlington  and 
Northern  Railroad,  being  top  of  copper  bolt  in  tile.    Elevation,  757.62. 

U.  8.  P.  B.  M.  84.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  83.    Elevation,  761.61. 

U.  S.  P.  B.  M.81.  Is  at  St.  Paul  Park,  at  southwest  corner  of  Broadway  and  Third 
street,  on  tiie  Syndicate  Block,  on  east  end  of  doorstep,  being  top  of  copper  bolt, 

U.S. 

leaded  vertically,  marked      o     .    Elevation, 752.67. 

p.  B.  M. 

T.  B.  M.  70,  L.  B.  About  1  mile  below  St.  Paul  Park  bridge,  at  edge  of  sand  terrace, 
and  near  end  of  spur  siding,  is  highest  point  on  bowlder,  about  30  feet  east  of  track 
and  200  feet  north  of  ruins  of  large  brick  building.    Elevation,  740.88. 

'     STONE  LINE  258  (AT  LOWER  END  OF  NEWPORT,  MINN.,  AND  500  METERS  ABOYB 
RAILROAD  BRIDGE  AT  ST.  PAUL  PARK). 

^^.  Tile  and  iron  pipe  on  left  bank  180  meters  back  of  Chicago,  Milwaukee  and 
St.  Paul  Railway  track,  1  meter  south  of  an  east-and-west  fence  at  comer  of  culti- 
vated field,  40  meters  east  of  angle  in  fence;  fence  is  south  line  of  a  street  in  lower 
end  of  Newport  which  runs  by  a  platform  station  of  Chicago,  Burlington  and  North- 
ern Railroad  and  crosses  Chicago,  Milwaukee  and  St.  Paul  Railway  lOO  meters  below 
a  signboard  '*  1,500  feet  to  station,"  775.2  meters  back  of  B.  M.  *  J*.        . 

Elevation  cap  on  pipe,  783.     Bolt  in  tile,  779.05. 

^^,  Tile  and  iron  pipe  on  right  of  way  of  Chicago,  Burlington  and  Northern  Rail- 
road Branch  which  runs  to  bridge  at  St.  Paul  Park  at  lower  end  of  Newport,  7 
meters  east  of  center  of  track.  To  a  large  two-story  white  frame  house,  812^  01' — 
43.2  meters;  to  10-inch  elm,  blazed,  161^  16'— 28  meters. 

Elevation  cap  on  pipe,  751.62.     Bolt  in  tile,  747.65. 

^i^.  Tile  and  iron. pipe  5  meters  back  from  right  bank  of  river,  500  meters  above 
railroad  bridge  at  St.  Paul  Park  on  Newport  Island,  8  meters  below  wing  dam  which 
is  first  below  warehouse  at  Newport  on  opposite  side  of  river.  To  12-inch  elm, 
blazed,  309<^  16'— 4.9  meters;  to  6  inch  box  elder,  blazed,  245°  46'— 6.2  meters;  to  10- 
inch  elm,  blazed,  126°  46^—3.5  meters. 

Elevation  cap  on  pipe,  701.34.    Bolt  in  tile,  697.38. 

^A.  Tile  ancL  iron  pipe  one-half  meter  west  of  west  right-of-way  fenoe  of  Chicago 
Great  Western  Railway,  about  500  meters  above  Invergrove  Railroad  station,  20 
meters  above  upper  end  of  a  fill,  and  35  meters  above  north  line  of  wcJl  of  brick 
house. 

Elevation  cap  on  pipe,  720.68.    Bolt  in  tile,  716.71. 

U.  S.  P.  B.  M.79.  Is  in  Newport,  Minn.,  on  northeast  comer  of  lot  belonging  to  and 
at  residence  of  Mr.  H.  A.  Jones,  opposite  Chicago,  Milwaukee  and  St.  Paul  Railway 
depot,  being  copper  bolt  in  tile.    Elevation,  747.03. 

U.  8.  P.  B.  M.  80.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  79,  standing  about  one> 
half  foot  above  ground.    Elevation,  751.03. 

U.  8.  P.  B.  M.  77.  Is  about  li  miles  below  High  Wood,  opposite  foot  of  Pig  Eye  Lake, 
at  west  right-of-way  fence  of  Chicago,  Milwaukee  and  8t.  Paul  Railway,  on  east  side 
of  fence,  being  a  copper  bolt  in  tile.    Elevation,  713.17. 

U.  8.  P.  B.  M.  78.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  77.    Elevation,  717.17. 
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BTONB  LINE  259  (AT  SOUTH  ST.  PAUL,   MINN.). 

'f  ^.  Tile  and  iron  pipe  on  hieh  groond  in  weeds,  852.9  meters  back  of  H'y  I^ 
meters  north  of  a  small  grove  of  large  trees  in  bay  field.  To  6>incb  doable  ash,  190^ 
(mag.)— 7.7  meters. 

Elevation  cap  on  pipe,  698.26.    Bolt  in  tile,  694.28. 

^^.  Tile  and  iron  pipe  on  left  bank,  30  meters  back  from  water's  edffe  on  highest 
part  of  bank  and  1  meter  toward  river  from  a  wire  fence,  60  meters  Below  a  wing 
dam  on  left  bank,  which  is  first  dam  above  upper  ice  house  in  South  St.  Paul  on 
opposite  side  of  river.  To  24-inch  elm,  blazed,  276°  41' — 2  meters:  to  10-inch  elm, 
blazed,  149<^  11'— 5.5  meters. 

Elevation  cap  on  pipe,  700.04.    Bolt  in  tile,  696.08. 

^^.  Tile  and  iron  pipe  on  right  bank  1  meter  back  from  top  of  revetted  bank  and 
on  levee;  62  meters  above  upper  ice  house  and  52^  meters  above  ice  chute  at  South 
St.  Paul.    To  comer  of  ice  house  332<'  41'— 62.5  meters. 

Elevation  cap  on  pipe,  709.68.     Bolt  in  tile,  705.71. 

U.8.P.B.M.75.  Is  1,170  feet  below  depot  at  Dayton  Bluff,  1,900  feet  below  the 
water  tank,  li  feet  west  of  west  fence  of  Chicago,  Milwaukee  and  St.  Paul  Railway, 
at  south  end  oC  gate,  at  runway  leading  to  railroad  embankment,  being  top  of  cop- 
per bolt  in  tile.    Elevation.  705.18. 

U.  S.  P.  B.  M.  76.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  75.    Elevation,  709.17. 

T.  B.  M.  64,  R.  B.  In  South  St.  Paul,  is  top  of  horizontal  railroad  spike  in  side  of 
willow  tree  near  small  shed,  between  two  side  tracks,  and  about  100  meters  above  ice 
house,  immediately  back  of  B.  M.  H^.    Elevation,  703.84. 

8T0NS   LINK    260    (ONE-HAU    MILB    BSI/>W   DAYTON    BLUFF   AND   2   MILBB    BBLOW 
LOWER  BRIDGB  AT  ST.  PAUL,  MINN.). 

M^.  Tile  and  iron  pipe  back  of  3$<^,  in  pasture  40  meters  toward  river  from  railroad 
track.  To  24-inch  willow,  blazed,  67^  58'— 28.8  meters:  to  18-inch  willow,  blazed, 
1140  i3'_i3.8  meters;  to  30-inch  ehn.  blazed,  265^  28'— 24.4  meters. 

Elevation  cap  on  pipe,  702.27.    Bolt  in  tile,  698.28. 

H°<  Tile  andiron  pipe  on  left  bank  on  top  of  bank  at  edge  of  timber,  about  one- 
half  mile  below  lower  end  of  Dayton  Bluff,  aoout  25  meters  aoove  a  small  dry  slough, 
5  meters  back  of  a  Government  stone  witn  square  top,  and  4  meters  from  a  Govern- 
ment light.    To  15-inoh  willow,  blazed.  262^—7.1  meters. 

Elevation  cap  on  pipe,  701.63.    Bolt  in  tile,  697.65. 

^^.  Tile  andiron  pipe  on  right  bank  about  3  meters  back  from  top  of  bank  and 
one-half  mile  below  where  bluff  on  left  bank  comes  out  to  river,  60  meters  below  a 
wing  dam  which  is  first  one  above  a  point  opposite  lower  end  of  rock  revetment;  a 
Government  light  is  at  lower  end  of  rock  revetment.     (Not  found  September,  1897.) 

'f°.  Tile  and  iron  pipe  back  from  ^p  at  edge  of  scattering  willows  and  75  meters 
upstream  from  a  wire  fence.  To  6-inch  double  ash  27^  02^1.7  meters:  to  6-inoh 
double  willow,  173°  17'— 13.7  meters;  to  18-inch  willow  284°  02'— 39.3  meters. 

Elevation  cap  on  pipe,  700.96.    Bolt  in  tile.  696.88. 

U.  8.  P.  B.  M.  73.  Is  in  lower  end  of  St.  Paul,  on  southeast  side  of  retaining  waU  on 
aoatheast  side  of  Schmidt  &  Constanz's  brewery,  about  120  feet  north  of  railroad 
track  and  30  feet  from  foot  of  bluff,  being  copper  bolt  in  tile,  now  covered  by  wood 
and  coal  shed.    Elevation,  706.98. 

U.  S.  P.  B.  M.  74.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  73.    Elevation,  710.98. 

U.  S.  P.  B.  M.  72.  Is  on  St.  Paul  court-house.  Fifth  and  Wabasha  streets,  on  west 
end  of  doorsill  at  south  entrance  to  basement,  6  inches  from  either  wall,  being  top 

U.S. 

of  copper  bolt  leaded  vertically,  marked    0    .    Elevation,  787.08. 

P.B.M. 

U.  S.  P.  B.  M.  70.  Is  in  St.  Paul  about  100  feet  west  of  Jackson  street,  on  north  side 
of  railroad  tracks,  opposite  Diamond  Jo  freight  depot,  at  east  end  of  retaining  wall, 
and  4  inches  back  of  its  face,  being  top  of  copper  bolt  in  tile.    Elevation,  711.53. 

U.  S.  P.  B.  M.  71.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  70.    Elevation,  715.53. 

U.  S.  P.  B.  M.  68.  Is  in  St.  Paul  on  left  bank  of  river,  on  lower  wing  wall  of  Chicago 
Great  Western  Railway  bridge,  4.8  feet  from  lower  end  of  bridge  seat  course  and 
2.75  feet  back  from  its  front  edge,  being  top  of  copper  bolt  leaded  vertically,  marked 

U.S. 

O  .    Elevation,  710.04. 

?.B.]L 

U.  S.  P.  B.  M.  67.  Is  in  St.  Paul,  on  left  bank  of  river,  on  the  shore  pier  of  Waba- 
sha Street  Bridge,  on  northwest  comer  of  upper  pier,  6  inches  from  the  bridge  seat 

U.S. 

stone,  being  top  of  copper  bolt  leaded  vertically,  marked     O    .    Elevation,  715.43. 

p.  B.  M. 

U.S. P.  B.  M.  65.  Is  in  St.  Paul  on  southeast  comer  of  Washington  and  Eagle 
■treets^  9.2  feet  from  south  side  of  Washington,  1  foot  above  old  city  storehouse 
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which  stands  on  east  side  of  Eaglo  street,  being  top  of  copper  bolt  in  tile  2|  feet 
iinder;?ronnd.     Elevation,  721.28. 
U.  S.  P.  B.  M.  66.  Is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  65.    Elevation,  725.28. 

8T0NE  LINK  261   (AT  HIGH   BRIDGE,    ST.   PAUL,   MINN.). 

^|\  Tile  and  iron  pipe  under  hiph  bridjje  on  left  bank  between  third  pair  of  piers 
back  from  the  river,  1.44  meters  from  southesist  corner  of  west  pier  and  2.1  meters 
from  northeast  corner  of  sjimo  pier. 

Elevation  cap  on  pipe  710.56.     Bolt  in  tile,  706.59. 

2 11^.  Tile  and  iron  pipe  on  right  bank  under  hiijh  bridge,  1.2  meters  northwest  of 
pier  which  is  the  southeast  one  of  four  on  right  bank.  To  northwest  corner  of  said 
pier  295^  :{5'. 

Elevation  cap  on  pipe,  712.55.     Bolt  in  tile,  708.57. 

St.  Paul  City  B.  M.  1203.  Is  on  water  table  at  northeast  corner  Seventh  and  Chest- 
nut streets.     Elevation  city  datum,  84.73.     Memphis  datum,  786.55. 

St.  Paul  City  B.  M.  1132.  Is  on  right  bank  of  river  on  water  table,  at  northeast 
corner  of  Fillmore  and  Sharkey  streets.  Elevation  citv  datum,  14.21.  Memphis 
datum,  716.10. 

St.  Paul  City  B.  M.  1312.  Is  on  Brpiare  corner  of  cjitch-basin  at  northwest  corner  of 
View  and  Seventh  streets.     Elevation  city  datum,  92.53.     Memphis  datum,  794.34. 

St.  Paul  City  B.  M.  12:^>8.  Is  on  water  table  at  northeast  corner  of  East  Seventh 
and  Sibley  streets.     Elevation  city  datum,  6().81.     Memphis  datum,  768.63. 

Base  of  rail  at  St.  Paul  Tnion  Station.     Elevation,  712.78. 

H.  W.  1881  at  St.  Paul,  Minn.     Elevation,  711. 12. 

H.  \V.  1887  at  St.  Paul,  Minn.     Elevation,  709.91. 

U.  S.  gauge  at  St.  Paul,  Minn.  Is  at  foot  of  Jackson  street,  section  nailed  to  pil- 
ing reads  up  to  20  feet.     Elevation  of  zero,  691.46. 

STONE  LINE  262  (3  MILES  ABOVE   HIGH   BRIDGE  AT  ST.  PAUL,  MINX.,  AND  ONE-FOURTH 
MILE   BELOW   LOWER   END   OF   PIKE   ISLAND). 

^P,  xile  and  iron  pipe  back  of  ^'j^,  about  50  meters  toward  river  from  foot  of 
bluff.  TJje  upi)er  one  of  two  small  frame  houses  stands  .54  meters  northeast  of  B. 
M.  To  15-incli  willow,  blazed,  85^  05'— 4.7  meters;  to  10-inch  willow,  blazed,  269^ 
35' — 24.6  meters;  to  southeast  corner  of  house,  224^  05 — 54.7  meters. 

Elevation  cap  on  pipe,  704.40.     Bolt  in  tile,  700.10. 

2§*.  Tile  and  iron  pipe  on  left  bank,  one-fourth  mile  below  lower  end  of  Pike 
Island,  50  meters  back  from  bank  of  river,  at  eilgo  of  cultivated  grcmnd  and  timber, 
23  meters  down  river  from  a  pair  of  36  inch  elm  trees,  1  meter  apart,  which  stand  in 
cultivated  li<*i  10  meters  back  from  edge  of  timber  To  36-ineh  elm,  blazed,  59^  17' — 
23.2  meters;  to  36-inch  elm^  blazed,  136^^  17'— 35.2  meters;  to  12-iuch  ash,  blazed,  329^ 
47' — 7.4  meters. 

Elevation  cap  on  pipe,  711.15.     Bolt  in  tile,  707.17. 

'^r.  Tile  and  iron  pipe  on  right  bank,  one  fourth  mile  below  lower  end  of  Pike 
Island,  50  meters  below  a  spring.  A  ]»ath  leads  from  river  to  railroad  track,  5  meters 
above  B.  M.,  which  is  4  meters  back  from  river  opposite  fifth  bulldog  pier  below 
foot  of  Pike  Island.  To  6-ineh  cotton  wood,  blazed,  110^  33'— 2.2  meters;  to  12-inch 
cottcmwood,  blazed,  44^  48' — 9.7  meters. 

Elevation  cap  on  pipe,  706  33.     Bolt  in  tile,  702.36. 

T.  B.  M.  *' Construction."  Is  about  one-fourth  mile  above  stone  line  262,  on  right 
bank  of  river  at  corner  of  signal  station  at  St.  Paul  Junction.  T.  B.  M.  was  put  in  by 
some  other  United  States  survey  party.     Elevation,  759.82. 

{^)  Front  Base.  Tile  and  iron  pi])e  on  Fort  Snelling  Keservation  on  top  of  blutf,  5 
meters  from  edge,  station  is  on  prolongation  of  line  along  southeast  side  of  Hloom- 
ington  road,  in  grass  20  meters  northeast  of  gardeu  patch,  outside  of  two  small  stone 
buildings.     Elevation  cap  pn  pipe,  818.42.   Bolt  in  upper  tile,  814.44. 

In  addition  to  usual  mark  of  tile  and  pipe,  as  precaution  against  disturbance  of 
mark  by  frost,  a  tile  with  copper  bolt  is  buried  and  plumbed  3  ieet  underneath  usual 
tile. 

(^  Back  Base.  Tile  and  iron  pipe  on  Fort  Snelling  Reservation,  3  meters  east  of 
Bloomington  road  opposite  end  of  embankment  in  ride  range,  100  meters  back  of 
square  tower  on  west  sKie  of  road,  about  1,.500  meters  back  of  end  of  Bloomington 
road  near  crest  of  bluffs.     Elevation  cap  on  pi|)e,  823.56.     Bolt  in  tile.  819.60.      * 

Sundial  post.  Is  a  square-cut  monument  at  crest  of  bluff,  in  vicinity  of  southwest 
corner  of  reservation.    Elevation,  883.8L 
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STONE   LINE  263  (OXE-HALF  MII^K  BELOW   SOLDIERS'  HOME,  ST.  PAUL,  MINX.). 

'g^.  Tile  and  iron  pipe  on  left  bank  at  foot  of  bhifta,  at  edge  of  fprasH  field  and 
timber,  200  meters  back  from  river  and  150  meters  above  lower  end  of  grjiHs  field. 
To  6-inch  basswood,  blazed,  240^  03'— 2  meters;  to  8-inch  oak,  blazed,  239^  03'— 6.8 
meters. 

Elevation  cap  on  pipe,  714.34.    Bolt  in  tile,  710.37. 

^  v^  Tile  and  iron  pipe  on  right  bank  one-half  mile  below  Soldiers'  Home  and  200 
meters  below  foot  of  island,  the  head  of  which  is  opposite  Soldiers'  Home.  Ou  high 
blutV  bank  and  15  meters  back  from  edge  and  30  meters  upstream  from  a  small  cabin 
which  stands  at  foot  of  bluflF  bank  where  same  leaves  river.  To  4-inch  linn,  blazed, 
21S  12—10.5  meters;  to  6-inch  ash,  blazed,  294'-'  57' — 4.2  meters;  to  9-inch  elm, 
bla7ed,  345^  57'— 12.4  meters. 

Elevation  cap  on  pipe,  737.27.     Bolt  in  tile,  733.29. 

Preparations  are  being  made  to  extend  the  secondary  triangnlation  and  precise 
level  work  northward  from  St.  Paul,  Minn.  A  small  party  is  already  in  the  field 
engaged  in  locating  positions  for  the  triangnlation  stations,  and  the  main  party  will 
take  the  field  about  the  last  of  May. 

LOW-WATER  SURVEY,   SCOT  BLUFF   (828)  TO  CARROLLTON,  XA.    (957). 

The  low-water  survey  from  Vicksburg  to  Donaldsonville,  made  in  the  winter  of 
1895-96,  followed  a  period  of  several  years  of  low-stage  effects.  In  my  report  of 
last  year  (pp.  3673-3674,  Mississippi  River  Commission  Report,  1897)  is  the  following 
statement : 

''The  relation  existing  between  the  stage  and  movement  of  sediment  has  an  impor- 
tant bearing  on  these  comparisons.  It  should  therefore  be  remembered  that  the  first 
survey  was  made  just  after  one  of  the  greatest  known  floods,  and  a  good  share  of  it 
TKUfi  ou  the  rising  phase  of  the  next  flood,  which  was  also  a  great  one;  while  the  last 
snrvey  was  made  just  after  two  seasons  of  unusually  low  water,  much  of  it  being 
made  "during  the  lowest  known  stage.  During  the  last  survey  there  was  little  or  no 
slope  in  the  river  from  I^aton  Rouge  to  Donaldsonville.  Such  sediment  as  reached 
this  section  -was  necessarily  deposited  in  the  be<i  under  these  conditions,  but  it  may 
l)*^  swept  ont  again  by  the  next  flood.  This  should  be  determined  by  another  survey 
att^T  the  flood  has  subsided  before  any  reliable  oonclubion  as  to  permanent  changes 
in  the  bed  can  be  reached." 

In  accordance  with  the  above  recommendation  a  survey  was  made  in  December, 
1897,  and  January,  1898,  during  the  low-water  season  following  the  great  flood  of 
1?<97. 

The  survey  party  was  in  charge  of  Assistant  Engineer  A.  T.  Morrow,  assisted  by 
F.  F.  Axtell  and  W.  H.  Roper,  topographers;  C.  G.  Weyl,  leveler ;  T.  C.  Hockridge  and 
L.  C.  Dziatzko,  hydrographers,  and  a  number  of  boatmen  and  axmen,  besides  the 
Hteamboat  crew.  This  party  was  quartered  on  the  nteauier  Patrol  and  survey  boat 
Illinais.  A  steam  launch.  Cygnet,  was  hired  for  use  in  sounding.  The  work  began 
at  Scot  Bluflf  (828)  on  December  6  and  extended  to  Carrollton  (957),  which  point 
was  reached  on  January  29. 

The  survey  consisted  of  location  of  shore  line  and  the  topography  with  elevations 
and  5-foot  contours  to  the  top  of  high-water  banks,  a  line  of  levels  determining  the 
elevations' of  water  surface  at  frequent  intervals,  soundings  on  cross  sections  located 
normal  to  the  general  direction  of  the  river  and  about  220  meters  apart. 

About  three-fourths  of  the  work  was  completed  when  a  rise  set  iu  that  gradually 
reached  nearly  the  bank-full  stage  at  the  close  of  the  work. 

In  this  work  there  were  16,732  points  located  with  transit,  16,653  elevations  above 
water  determined,  and  29,216  soundings  were  taken.  From  the^e  data  sections  were 
ytlatteil  and  coinpnred  with  corresponding  sections  of  the  survey  of  1895-96,  and  the 
icsiiitsi  arc  shown  in  the  appeudiid  taUilation. 
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Tablk  No.  5.^  Comparison  of  oro98-section  elements,  Soot  Bluff,  La.,  to  DonaltUonville, 
La.,  9urvey8  of  1882-88, 1895-96,  and  1897-98. 

AT  LOW  WATEB. 

NoTB.— The  stretohM  are  derived  by  diyiding  the  river  Into  lengths  covering  the  alternate  pools 
and  croeslngs.  The  low- water  plane  used  in  these  tables  coincides  with  the  stage  of  1895-M  as  given 
in  column  4. 
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AT  MBDIXTH  STAGS. 

[The  medinm  stage  used  in  these  tables  corresponds  to  the  mean  of  the  highest  and  lowest  water  of 
1882  (see  Report  Miss.  Kiver  Com.,  1890,  p.  8120).] 
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Table  No.  5. — Ccmpariton  of  eroff-«eofioii  elements,  Seat  Bluff,  La,,  to  Donaldsonville, 
La.,  euTvege  oflSSBSS,  1896-96,  and  i^P7-d9— Continaed. 

AT  BANK-TULL  8TAGB. 
[The  baak-ftill  stage  used  In  these  tablee  eorreeponds  to  the  ftverage  eleyfttion  <Rf  the  top  of  the  bank.] 


g 

s 

1 

Average  width  of 

Arerage  area  of  orooe 
aecttons. 

Average  mean 
depth  at  bank- 
foil  stage. 

i 

Stage  when 

16 

• 

Bank. 

ftill 
•tafljc 

aoonded. 

1 

1882- 

1806- 

1807- 

1882- 

1895- 

1897- 

1882. 

1895- 

1897- 

1882- 

1896- 

1897- 

Q 

& 

83. 

06. 

96. 

83. 

96. 

06. 

83. 

96. 

96. 

83. 

96. 

96. 

JTOm. 

FteL 

FeH. 

I^$U 

FmL 

Fett. 

Feel. 

Feet. 

'M^ 

i&rs^ 

fXifSS 

Feet. 

Feet. 

Feet. 

830.5 

85 

40.0 

23.1 

&2 

10.8 

2,742 

2,707 

2.631 

74.6 

72.1 

77.2 

835.C 

8fl 

40.0 

27.7 

&8 

10.8 

2,784 

2.829 

2,813 

174,093 

175. 593 

181.797 

63.7 

62.8 

64.4 

839.  f 

87 

38.3 

29.9 

9.1 

10.4 

3,331 

3,527 

3.482 

180,856 

179.057 

186,003 

55.4 

52.7 

53.8 

R43LS 

88 

39.7 

30.4 

9.1 

10.7 

3,217 

8,144 

3,155 

186,117 

190,340 

202,635 

50.1 

62.8 

65.7 

8M.4 

89 

38.2 

31.5 

&4 

10.0 

2,748 

2,878 

2,866 

181,81? 

183,057 

183,043 

66.6 

68.8 

63.7 

849.1 

90 

38.0,    32.6 

&5 

9.8 

3,215 

3,088 

3,046 

198,152 

191,152 

191, 780 

61.0 

68.2 

62.9 

aSLfl 

91 

87.8 

33.0 

8.1 

9.5 

8,194 

3,246 

3,180 

193,524 

195,552 

200,824 

62.0 

61.4 

64.4 

867.4 
88L8 

93 

38. 0 

33.1 

&8 

9.4 

2,696 

2,728 

2,776 

174.006 

176,760 

192,660 

65.5 

65.9 

70.5 

93 

85.2 

32.7 

8.1 

9.8 

3,297 

3,2n 

3.229 

188.128 

186,806  193.588 

58.5 

58.0 

60.9 

864.0 

94 

34.9 

33.0 

8.1 

10.0 

2,852 

2,687 

2,736 

200.787 

186.553 

194, 080 

70.7 

71.0 

72.5 

888.( 

95 

85.0!    82.8 

&S 

10.5 

2,942 

8,086 

3,052 

190,816   190.924 

185.032 

65.2 

68.7 

61.8 

870.  < 

M 

84. 4>    32.8 

&4 

10.0 

2.990 

3,037 

3.082 

195,802 

185.310 

195,487 

68.7 

64.0 

67.8 

872.1 

97 

33.4     32.2 

8.5 

10.7 

2,823 

2,932 

2,995 

179,490 

181.403 

185,140 

64.6 

62.1 

62.6 

tm.i 

« 

32.8     32.1 

8.0 

10.5 

3,233 

3,170 

3,169 

182,015 

180,224 

183. 475 

57.5 

59.4 

61.0 

87».< 

9k 

33.6     81.8 

9.8 

ia6 

2,044 

2,981 

3,040 

176.800 

181,977 

175. 823 

60.1 

6L1 

57.9 

8R2.S 

100 

82.5     8L7 

9.  a 

10.  S 

3,217 

2.016 

2.683 

213, 617 

196,187 

207,543 

68.6 

68.4 

80.6 

8S5lI 

101 

83. 0|    81.3 

8.7 

10.5 

2,737 

2,730 

2,638 

201,293 

200,283 

200,  m 

74.1 

74.8 

80.8 

Tablb  No.  6. — Averages  of  oross-seeiion  elements, 

ning  th( 
and  laiigths  of  stretches  are 


KoTB.— In  detennining  the  grand  mean  of  the  elements  here  given,  the  dUtanoes  between  sections 
'   ■  -  '  taken  Into  aoooont. 


LOW  WATER. 


Average  widths. 

Average  areas. 

Average  mean 
deaths. 

Average  mazlmam 
depths. 

1882- 
83. 

1805- 
06. 

1M7- 
98. 

1882-83. 

1805-06. 

1807-06. 

1882- 
83. 

1805- 
06. 

1807- 
98. 

1882- 
83. 

1896- 
96. 

1897- 
98. 

Bends 

Cnsaings.. 

2,383 
2,554 

2,801 
21677 

2.402 
2,682 

121,167 
104,060 

114,110 
102.550 

122,805 
104,054 

54.8 

42.2 

50.2 
80.2 

54.6 
39.9 

10S.3 
70.4 

97.2 
64.6 

108  1 
69.1 

If  bditth  stags. 

Bends 2,609 

CtooainftB..  2,687 

2,758 
2,064 

2.737 
2,972 

163,780 
151,454 

157.616 
151.746 

164,512 
153,848 

66.6 
55.5 

59.8 
48.0 

62.9 
52.9 

1 

1 

BAIOC-FULL  STAGE. 

Bends  

2.975 
8,006 

2.925 
8.102 

2.900 
3,006 

101.800 
182,038 

187.475 
183.820 

106,528 
185,806 

66.0 
61.5 

66.0 
60.1 

70.4 
01.5 

Crosatngn.. 

BENDS  AND  CBOSSINGS  COMBINED. 

Loiw  water. 
Medium 

stage.... 
BanFfnll 

stage .... 

1.427 
2.687 

s.oe8 

1.516 
2.844 

8,003 

2,524 
2.840 
2.000 

U4.2S6 
158.146 
187.688 

100,068 
155,058 
185,446 

116,062 
150,856 
101.846 

40.4 
0J.8 
64.1 

45.4 
54.8 

68.5 

48.2 
58.5 
66.5 

90.4 

88.0 

91.6 
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Table  No.  l.—Summary  of  changes  in  mean  elements,  Scot  Bluff  to  Donaldsonrille, 
surveys  of  1S95-9G  and  1897-98. 

[In  this  compariBon  1895-96  is  taken  m  standard.] 

AT  LOW  WATER. 


ElemoDts. 

Bends. 

Crossin^^s. 

Entire  reach. 

WWth          

In  creased  11  feet,  or  {^  of 

1  ]>er  cent. 
Increased     8,776     square 

te«*t,  or  1\  per  c^nt. 
Increased  4.6  feet,  or  9  per 

cent. 
Increased  10.9  feet,  or  11 

per  cent. 

Increased  5  feet,  or  A  of  1 

per  cent. 
Iucrea«ed     2,404    square 

feet,  or  2^  }>er  cent. 
Increased  0.7  foot,  or  2  per 

cent. 
Increased  4.5  feet,  or  7  per 

cent. 

Increased  8  feet,  or  i=\,  of 

Area 

1  per  cent 
Increased    5,994    square 

Mean  depth 

Maximum  depth  . . . 

feet,  or  5i  per  cent. 
Increased   2.8  leet,  or  6 

per  c«at. 
Increased  8.6  feet,  or  10.4 

per  cent. 

AT  MEDIUM  STAGE. 


Width Decrease<l  16  feet,  or  A  of 

1  per  cent. 

Area Increased     6,896    square 

I      feet,  or  4.2  per  cent. 
Mean  depth Increased  3.1  feet,  or  5.4 

per  cent. 


Increased  8  feet,  or  A  o^ 

1  j)er  cent. 
Increased    2,102     square 

feet,  or  1.4  jHi-r  cent. 
Increased  4.9  feet,  or  10 

per  cent. 


Decreased  4  feet,  or  ,V«  o*" 

1  per  cent. 
Increased    4,803    H<|uar« 

feet,  or  3.1  per  cent. 
Increased   4.2  feet,  or  8 

per  cent. 


AT  BANKFULL  STAGE. 


Width . 


Area 

Mean  depth. 


Decreased  16  feet,  or  ^  of 

1  per  cent. 
Increased     9,048     square 

feet,  or  4.9  per  cent. 
Increasod  4.4  feet,  or  6.8 

per  cent. 


Decreased  7  feet,  or  A  of 

1  per  cent. 
Increased     2,979    square 

feet,  or  1.6  jKT  cent. 
Increased  1.4  feet,  or  2.4 

per  cent. 


Decreased  18  feet,  or  A  of 

1  per  cent. 
Increased    6.399    square 

feet,  or  3.4  iH*r  cent. 
Increased   3   feet,  or  4.8 

per  cent. 


An  inspection  of  the  above  tabulation  shows  quite  conclusively  that  low-stnp^ 
conditions  tend  to  engorge  the  channel  and  high-stage  conditions  sweep  out  thiH 
engorgement. 

In  th«^  report  of  last  year,  giving  the  comparisons  between  the  surveys  of  1882-83, 
made  after  a  great  tlood  and  during  a  succeeding  flood,  with  the  survey  of  1895-iH>, 
made  after  a  period  of  three  yearH  of  low-stage  effects,  it  is  shown  that  great 
deterioration  in  channel  capacity  h:id  taken  place. 

In  the  above  tables  a  corapaiiaon  of  the  survey  of  1895-96  with  the  survey  of 
1897-98,  made  after  the  great  Hood  of  1897,  shows  a  marked  increase  in  channel 
capacity,  bringing  it  back  to  nearly  the  same  conditions  found  in  1882-83.  The 
area.s  and  maximum  depths  are,  in  fact,  somewhat  greater  than  they  were  in  1882-83. 

This  goes  far  toward  proving  that  stuge  is  the  principal  factor  governing  the  rais- 
ing or  lowering  of  the  bed  of  the  Mis.sissippi  Kiver,  at  least  in  that  part  of  the  river 
nnder  couHideration. 

The  results  are  shown  graphically  on  plates  1  and  2.  Plate  1  shows  the  section  of 
river  covered  and  the  lengths  whore  the  mean  low- water  bed  of  1898  was  higher  or 
lower  than  in  1896.  Plate  2  shows  the  mean  elements  of  the  stretches  and  gives  a 
clear,  graphical  representation  of  the  changes  that  have  occurred. 

This  subject  will  be  further  discussed  when  the  observations,  Donaldsonville  to 
Carrollton,  have  been  reduced  and  tabulated. 


PRECISE  LEVELS,    BATON  ROUGE  TO  END  OF  JETTIK8  AT  MOUTH   OP  SOUTH    PASS. 

The  line  of  precise  levels  which  was  run  between  New  Orleans  and  end  of  East 


sub- 
pp. 


Jetty  in  1892-93  showed  that  the  lower  end  of  the  delta  of  the  Mississippi  was  8 
siding.     (See  Mississippi  River  Commission  Report,  1894,  pp.  27i)4-2797,  and  1896, 
3478-3484.)    The  rate  of  subsidence  and  the  length  of  the  delta  affected  are  both 
important  questions  to  solve.    It  was  therefore  determined  to  relevel  the  line  from 
the  hills  at  Baton  Rouge  to  the  end  of  the  jetties. 

A  double  precise  level  party  under  W.  S.  Williams,  assisted  by  E.  J.  Thomas,  was 
put  in  the  field  with  the  low-water  survey  party  on  December  6, 1898.  They  contin- 
ued with  this  party  until  New  Orleans  was  reached,  when  the  steamer  Patrol  was 
turned  over  to  them.    The  work  was  completed  to  the  end  of  East  Jetty  on  March 


APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      3246 

19.  nDcl  the  party  and  outfit  arrived  at  New  Orleans  on  March  21,  where  they  were 
tnrned  over  to  Major  Quinn  for  nee  in  tlie  survey  of  Soathwest  Pass.  The  notes  of 
the  season's  work  are  now  being  reduced.  The  preliminary  resalts  indicate  that  the 
subsidence  at  Port  Eads  has  continued. 

CARE  AND  REPAIR  OF  GAUGES. 

There  are  14  regular  gauges  maintained  by  the  commission  on  the  Mississippi  River 
between  St.  Louis,  Mo.,  and  Fort  Jackson,  La.  One  gauge  is  maintained  on  the 
White  River  at  Clarendon,  and  one  on  the  St.  Francis  Ktver  at  the  crossing  of  the 
St.  Louis,  Iron  Mountain  and  Southern  Railway.  A  self- registering  tide  gauge  is 
located  at  Biloxi,  Miss. 

All  of  the  gauges  on  the  main  river  were  inspected  and  repaired  in  May  and  Jnne, 
1^7;  November  and  December,  1897;  January,  1898;  and  in  April,  May,  and  Jane, 
1»98. 

The  gauge  at  Biloxi  was  inspected  on  April  25, 1898.  A  line  of  precise  levels  was 
run  connecting  the  gauge  and  gauge  beuclies  with  the  precise  bench  marks  on  lioth 
sides  of  Biloxi  Bay.  Two  of  these  benches  on  each  side  of  the  bay  were  conneotcd 
with.  One 'of  these  benches  on  each  side  of  the  bay  is  so  nituated  as  to  be  quite 
stable,  and  shows  no  signs  of  having  been  disturbed.  These  benches  are  U.  S.  C.  &  («. 
S.  B.  M.  E„  1885-6,  on  the  east  side  of  the  bay;  and  U.  S.  C.  &  G.  S.  B.  M.  H,,  1885-6, 
on  the  west  side  of  the  bay.  This  last  bench  mark  is  the  same  as  M.  R.  C.  P.  B.  M. 
19.  1882-3. 

The  other  benches  connected  with  are  P.  B.  M.  Di,  Coast  and  Geodetic  Survey,  at 
Ocean  Springs.  This  bench  is  in  the  base  of  a  chimney  whose  foundation  is  defective, 
causing  such  unequal  settlement  as  to  crack  the  structure.  P.  B.  M.  Coast  and 
Geodetic  Survey  on  the  west  side  of  the  bay  is  identical  with  P.  B.  M.  20,  Mississippi 
River  Commission.  It  is  a  stone  post  set  in  top  of  the  railroad  embankmebt  near 
the  edge  of  same.  As  a  bench  mark  so  situated  is  very  apt  to  settle  its  elevation  is 
conMidered  doubtful. 

None  of  the  other  original  bench  marks  were  near  enough  to  connect  with,  the 
nearest  being  several  miles  away;  hence  the  mean  values  of  the  benches  which  had 
every  appearance  of  being  stable  were  adopted  in  determining  the  elevation  of  the 
zero  of  the  staff  gauge. 

This  elevation  is  14.857  feet  above  the  Cairo  datum.  The  elevation  as  determined 
when  gauge  was  set  in  1882  was  14.802  feet.  The  elevation  of  zero  as  determined 
from  B.  M.  £i,  when  the  present  gauge  was  set  in  October,  1895,  was  14.836  feet. 

The  end  of  October,  1898,  will  complete  a  continuous  record  of  three  years  dura- 
tion. This  record  has  been  an  exceptionally  good  one  throughout  and  will  give  all 
of  the  data  necessary  for  deducing  a  close  value  for  elevation  of  mean  Gulf  level. 

Inspection  of  the  regular  gauges  developed  the  following  discrepancies: 

Cape  Girardeau,  Mo. — ^This  gauge  was  inspected  .June  30, 1897,  and  found  to  be  cor- 
rect. The  stage  was  20.5  feet  at  time  of  inspection  and  the  lower  sections  could  not 
be  examined. 

At  Belmont  the  observer  put  in  a  temporary  section  which  was  0.33  foot  too  low. 
This  section  was  used  from  June  1  to  13,  inclusive.  The  readings  for  these  dates 
were  corrected  by  subtracting  0.33  foot.  From  23  feet  up  the  gauge  was  0.12  foot  too 
low,  and  the  readings  were  corrected  by  subtracting  that  amount. 

The  low- water  inspection  of  November  8,  1897,  tbund  the  low- water  section  0.12 
foot  high.  A  correction  of  0.1  foot  was  added  to  readings  from  September  13  to 
October  12,  1897. 

The  inspection  of  June  2,  1898,  showed  the  section  reading  18  to  49  feet  to  be  cor- 
rect. A  new  section  reading  42  to  49  feet  was  put  in  where  eddy  effect  would  be 
avoided. 

New  Madrid^  Mo. — June  28,  1897,  the  gauge  was  found  to  be  correct  to  the  nearest 
half- tenth  of  a  foot.  On  November  10, 1897,  the  seetions  fro!u  0  to  10  feet  were  found 
to  bo  from  0.05  to  0.1  foot  too  high.  A  correction  ot*  0.1  foot  was  therefore  added  to 
all  readings  from  August  21  to  November  10,  1897.  On  June  2,  1898,  the  sections 
above  23  feet  were  examined  and  all  found  to  be  correct  within  a  half-teuth  of  a  foot. 

Cottonwood  Pointy  Mo. — On  .June  26, 1897,  the  gauge  was  found  correct  to  the  nearest 
half-tenth,  from  the  13-foot  matk  up  to  high- water  mark.  On  November  11,  1H97,  a 
discrepancy  of  3.59  feet  was  found  in  the  low-water  section  of  gauge.  The  greater 
part  of  this  error  probably  occurred  when  the  stage  passed  below  the  zero  of  the  gauge. 
The  observer,  in  following  the  stage  down  with  his  temporary  stakes,  failed  to  dis- 
tinguish between  readings  above  zero  and  those  below  the  zero.  He  also  failed  to  leave 
the  temporary  stakes  to^  be  cheeked  by  the  levels  of  the  gauge  inspector.  Hence, 
the  range  of  stage  and  time  covered  by  the  error  Toutid  could  only  be  determined  by 
comparing  with  the  New  Madrid  gauge.  A  coordinate  plat  from  that  gauge  gives 
corrections  ranging  from  — 0.1  to  — 3.6  feet  covering  the  stage  from  about  6.0  to 
— 1.5  feet  between  August  28  and  November  11, 1897.    On  November  12, 1897,  the  gauge 
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and  balletin  were  moved  about  1,000  meters  npntream,  on  account  of  the  deposit 
which  had  accnmalated  aroand  the  old  gaage  site.  The  elevation  of  the  zero  of 
the  gaage  was  changed  from  350.02  feet  to  260.67  feet,  to  compare  to  the  slope  of  the 
stream  between  the  two  Range  sites. 

On  January  30, 1898,  the  gauge  was  again  inspected  and  readings  were  found  to  be 
correct.  On  May  31, 1898,  an  inspection  was  made  and  the  section  reading  from  18 
to  26  feet  was  found  to  be  0.3  foot  high,  and  the  section  reading  from  35.5  to  43  feet 
was  0.12  foot  low.    The  section  from  18  to  28  feet  was  reset. 

FuIUh^,  Tenn. — ^The  inspection  of  June  24, 1897,  found  all  of  the  sections  above 
water  correct.  On  November  13, 1897,  another  inspection  was  made  at  low  water 
and  all  sections  found  correct.  High- water  section  was  inspected  on  January  29, 
1898,  and  found  to  be  correct.  The  sections  above  25  feet  were  inspected  on  May  28, 
1898,  and  the  section  in  the  water  was  found  0.12  foot  low.  The  sections  were  not 
reset. 

Mhoon$,  MUM.—ThiB  gauge  was  inspected  on  June  21, 1897.  The  section  reading  9 
to  15  feet  was  found  to  be  0.15  feet  high,  and  was  reset  at  proper  elevation.  On 
November  15,  1897,  the  inspection  showed  that  the  gauge  haa  been  disturbed  by.  a 
sliding  bank  extending  from  —  3  to  32  feet.  The  sections  were  reset  at  proper  eleva- 
tion and  the  bulletin  was  repainted.  The  correction  amounts  to  0.1  foot  from  Sep- 
tember 17  to  November  15,  1897.  January  27, 1898,  the  high  sections  of  the  gauge 
were  again  examined  and  found  correct.  The  inspection  of  May  25,  1898,  found  aU 
of  the  sections  near  the  bulletin  destroyed  up  to  32  feet,  the  sections  above  that  being 
in  tact.  The  section  in  the  water  reading  25.36  was  0.38  foot  low.  All  of  the  sections 
from  32  feet  down  to  about  10  feet  were  teniporary  sections  set  by  the  observer. 
The  corrections  to  some  of  these  may  be  determined  when  low-water  stage  is 
reached. 

Sunfioioer  Landing,  Mis9i89ippi,—The  inspection  was  made  on  June  16, 1897,  thegange 
reading  18.3  feet.  A  correction  of  0.1  foot  was  found  on  all  sections  above  33  feet. 
The  low- water  inspection  was  mode  November  21,  1897,  the  gauge  reading  2.57.  An 
error  of  0.43  foot  was  found  in  the  low-water  section,  which  was  too  high.  Thisdis- 
crepanov  involves  corrections  ranging  from  0.1  to.0.4  foot,  and  extending  from  Septem- 
ber 1  to  November  21, 1897.  The  error  in  gauge  was  due  to  caving  banks.  The  gauge 
was  reestablished  from  the  2  to  the  13  foot  mark.  On  January  25, 1898,  a  new  nigh- 
water  section  was  put  in.    The  inspection  of  May  23,  1898,  found  everything  correct. 

Arkansa$  City,  Ark,— Ou  June  12, 1897,  the  gauge  was  inspected  at  a  stage  of  21.13 
feet,  and  the  gauge  at  this  stage  was  found  to  be  0.12  too  low.  The  sections  reading 
from  14  to  26  require  a  subtractive  correction  of  0.1  foot,  irom  26  to  41  a  similar  cor- 
rection of  0.2,  and  from  41  to  51  subtract  0.1  foot.  On  December  1,  1897,  the  gauge 
was  inspected  at  a  stage  of  1.52  feet  and  found  to  be  0.12  high.  This  requires  a  cor- 
rection of  0.1  foot  from  12  feet  to  7.8  feet.  The  gauge  was  rebuilt  from  — 1.0  to  10 
feet  and  from  16  to  22  feet.  On  January  22,  1898,  an  inspection  was  made  at  high 
water  and  a  new  section  was  put  in,  reading  from  32  to  41  feet.  The  inspection  of 
May  20,  1898,  found  everything  correct  within  a  tenth  of  a  foot. 

Greenville,  Miss. — ^This  gauge  was  inspected  on  June  11,  1897,  at  a  stage  of  18  feet. 
The  greatest  discrepancy  found  was  0.06  foot.  A  new  section  was  set,  reading  from 
11  to  21  feet.  On  December  2,  1897,  the  gauge  was  inspected  at  a  stase  of  1.7.  A 
section  set  by  the  observer,  reading  ifrom  — 3  to  + 11  feet  was  found  to  be  0.09  high. 
This  requires  a  correction  of  0.1  foot  to  all  readings  taken  between  August  22  and 
date  of  inspection.  All  of  the  sections  that  were  found  to  be  in  error  were  reset  at 
proper  elevation.  An  inspection  was  made  on  May  19,  1898,  and  all  of  the  sections 
above  water  were  found  correct. 

St,  Joseph,  La, — This  gauge  was  inspected  on  June  4,  1897.  at  a  stage  of  88.5  feet. 
The  section  reading  from  39  to  47  feet  was  found  to  be  0.06  foot  low.  The  section 
readine  37  to  40  feet  was  0.15  foot  low.  These  sections  were  reset  at  correct  eleva- 
tion. The  low- water  inspection  of  December  10,  1897,  at  a  stage  of  — 0.14,  showed 
a  general  disturbance  of  all  the  sections  except  the  one  in  the  water,  lliese  dis- 
turbances apparently  occurred  after  the  falling  stage  had  passed  the  sections,  hence 
no  corrections  are  required.  The  entire  gauge  from  0  to  40  feet  was  rebuilt  in  6 
sections.  The  bulletin  was  repaired.  The  gauge  was  visited  on  January  14, 1898, 
when  a  new  section  was  put  in  extending  from  39  to  49,  and  bulletin  was  repainted. 
An  inspection  was  made  on  May  17,  1898,  and  sections  above  water  (38  feet)  were 
found  correct.    A  new  section,  reading  from  34  to  40  feet,  was  put  in. 

Bayou  Sara,  La, — On  June  1, 1897,  an. inspection  was  made  at  a  stage  of  40.5  feet. 
Section  41  to  46  was  found  to  be  0.1  foot  low.  The  next  inspection  was  made 
December  21^  1897,  at  a  stage  of  2.0,  and  the  section  in  the  water  was  found  to  be 
1.85  feet  low,  due  to  the  settlement  of  the  bank.  The  observer  had  read  on  his  own 
temporary  sections  from  13  feet  down.  The  error  was  considered  cumulative  frt)m 
that  point  and  corrections  were  applied  accordingly.  The  entire  gauge  from  —  1  to 
45  feet  was  rebuilt  in  9  sections.  The  bulletin  was  repainted.  An  inspection  was 
made  on  May  11, 1898,  at  a  stage  of  34.75  feet,  and  the  sections  above  water  were 
found  to  be  correct.    Two  new  gauge  bench  marks  were  established  to  take  the 
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place  of  B.  M.  A.  Ewens,  1889,  which  will  soon  be  destroyed  by  the  remoyal  of  the 
brick  honse  in  which  it  is  placed. 

Plaqu^mine,  Xa.— Gauge  was  inspected  June  31, 1897,  at  a  stage  of  33.7  feet,  and 
fonnd  to  be  correct.  A  new  section,  reading  from  33  to  37  feet,  was  put  in.  A  low- 
water  inspection  was  made  December  22, 1897,  at  a  stage  of  2.8  feet.  The  section 
in  the  water  was  found  to  be  correct.  The  entire  gauge  at  the  regular  gauge  site 
was  destroyed  by  sliding  banks,  and  the  gauge  was  rebuilt  in  six  sections  about  150 
meters  below  the  old  site.  On  May  10,  1898,  the  gauge  was  inspected  at  a  stage  of 
28.8  feet.  The  section  in  the  water  and  above  was  found  to  be  correct.  The  lower 
sectioDB  were  reported  by  the  observer  as  having  been  knocked  out  by  the  drift. 

College  Point,  Louisiana, — ^This  gauge  was  inspected  December  23, 1897,  at  a  stage  of 
1.64  feet.  All  sections  up  to  15  feet  were  found  to  be  0.1  foot  too  hiffh.  The  entire 
gsnge  from  0  to  31  feet  was  rebuilt.  The  bulletin  was  repainted.  The  next  inspec- 
tion was  made  on  May  9, 1898,  at  a  stage  of  22.19  feet,  and  gauge  found  to  be  correct. 

Fori  Jackson,  XotfMiana.— Gauge  was  inspected  May  27,  1897,  at  a  stage  of  6.8  feet. 
Gauge  fonnd  to  be  correct.  It  was  again  inspected  on  January  23,  1898,  at  a  stage 
of  1.7  feet,  and  found  correct.  On  May  6, 1898.  another  inspection  was  made  and  no 
error  was  found. 

8U  Frantia  River,  St.  Louis,  Iron  Mountain  and  Southern  Bailway  Crossing. — This 
gau^e  was  examined  on  June  23,  1897,  and  found  to  be  in  good  condition.  It  was 
again  inspected  on  May  27, 1898,  and  found  correct. 

The  White  River  gauge  at  Clarendon,  Ark.,  was  inspected  on  May  24,  1898,  and 
reported  correct. 

The  high-water  gauges  between  Cairo,  111.,  and  Fort  Jackson,  La.,  were  read 
dnring  the  flood  stage  of  1898.  The  maximum  elevations  reached  in  1898  is  given  in 
the  following  tabulation,  which  also  shows  the  elevations  on  same  gauges  of  the 
high  water  of  1897: 

Tabus  No.  8. — Maximum  readings  of  high-water  gauges  in  1897  and  1898,  with  differences 

between  the  two, 

KoTB.— All  gangen  were  read  at  or  near  the  flood  staf^.  Some  were  read  before  the  crest  waa 
reached ;  theae  are  indicated  by  *  in  elevation  colnmn.  In  such  oasen  the  maximnrn  reading  Ih  obtained 
by  interpolating  the  valne  of  the  rise  after  the  first  readings  were  made.  These  correctiuns  occur  at 
interrals  between  Cairo  and  Mhoona,  where  the  interpolated  valae  variea  from  0.1  foot  to  1.4  feet,  and 
£ram  Greenville  to  Vioksborg,  fh>m  0  to  0.2  foot 


Fame  of  gange. 


Distance 
from 
Cairo. 


Date  of  highest 
reading,  1898. 


Segulnr 
ganse 
read- 
ings. 


Maxiinnro  ele- 
vation above 
Memphis 
datmn. 


Flood 
of  1888. 


Flood 
of  1897. 


Differ- 
ences 
com- 
pared 
with 
1897. 


Cairo 

182 

181 

IW) 

179 , 

Belmont 

178 

177 

1TB 

175 

174 

173 

172 

171 

New  Madrid 

170 

1« 

IfiS 

167 

106 

1S5 

154 

183 

182 

161 

Cottonwood  Point 

ISO 

159 

158 

157 

156 

156 

154 

153 


MUet. 
0.0 
4.4 
8.9 
12.5 
17.8 
21.3 
27.5 
33.5 
38.5 
44.8 
49.8 
54.0 
59.5 
64.5 
70.3 
73.8 
78.7 
84.8 
89.5 
95.0 
99.3 
103.8 
109.3 
113.5 
118.5 
123.0 
127.6 
130.5 
135.0 
139.8 
146.  Q 
152.8 
158.3 
16L8 


Apr.6 

Apr.  6 , 

Apr.6 

Apr.6 

Apr.6 

Apr.6 

Apr.6 

Apr.  5-6. 

Apr.  5-6 

Apr.5-6  ... 

Apr.  5-4 

Apr.  6-6 

Apr.  6-7.... 

Apr.7 , 

Apr.  7-8 

Apr.  7-8 

Apr.  7-8 

Apr.7 

Apr.8..c.... 

Apr.  8 , 

Apr.8 , 

Apr.  8-9 

Apr.  8-9.... 
Apr.  8-9.... 

Apr.  8-9 

Apr.  8, 9, 10. 
Apr.  8, 9, 10. 
Apr.  8-9.... 
Apr.  8-9.... 
Apr.  8-9.... 
Apr.  8-9.... 
Apr.8-9  ... 
Apr. 8-9  .... 
Apr.8-9... 


Feet, 

49.78 


43.98 


38.53 


Feet. 

827.6 

*324.9 

324.1 

*  828.0 
*320.2 

317.7 
*315.4 

*  313. 0 
310.5 
308.4 
306.5 
305.4 
304.7 

*  302. 8 
301.  U 
298.7 

*296.3 
294.8 

*  201. 4 
288.4 
286.6 

*  2«5. 0 
282. 3 

*280.3 
277.9 
276. 1 
274.8 

*  273. 4 

*  272.  2 
270.2 

*260.8 

*263.6 

♦261.0 

259.8 


Feet. 
829. 4 
326.5 
825.3 
824.8 
321.4 
318.7 
316.5 
814.2 
312.0 
309.7 
308.0 
306.9 
306.4 
304.0 
302.0 
300.8 
298.3 
206.3 
293.1 
289.9 
288.0 
280. 4 
283.3 
281.2 
278.8 
276.8 
275.7 
274.0 
273.0 
270.8 
268.1 
264.0 
261.4 
260.2 


Feet. 
—1.9 
-1.6 
—1.2 
—1.3 
—1.2 
—1.0 
—1.1 
—1.2 
—1.5 
—1.8 
—1.5 
—1.5 
—1.7 
—2.1 
—1.9 
—2.1 
—2.0 
—1.5 
—  i.7 
—1.5 
—1.4 
—1.4 
—1.0 
—0.9 
—0.9 
—0.7 
—0.9 
—0.6 
—0.8 
—0.6 
—1.3 
—0.4 
—i).4 
-«.4 
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Table  No.  8. — Maximum  readings  of  high-water  gauges  in  1S97  and  ISOS,  etc. — Cont'd. 


Name  of  gauge. 


152 

151 

y  nil  on 

150 

149 

148 

147 

146 

145 

144 

143 

142 

MempliiH  . 

141 

140 

i:in 

i:j8 

137 

130 

135 

134 

Mliuon 

133 

132 , 

131 

130 

129 


128 

Hplena 

127 

126 

125 

124 

123 

122 

121 

120 

Siinrtower 

119 

118 

117 

116 

115 

114 

113 

MmithofWliitt'l  liver. 

112 

Ill 

110 

109 

108 

107 

106 

105 

Arkansas  Citv 

104 ". 

103 

102 

101 

100 


98 

(ireeinille. 

97 

96 

95 

94  

93 

92 

91 

90 


88 

87 

86 

Lake  Providence . 


Dintance 
from 
Cairo. 


1«7.5 
172.  8 
175.4 
180.1 
186.3 
192.3 
197.  3 
203.3 
208.  0 
212.8 
2'JO.  3 
'I'lh.  7) 
230.  0 
23r>.  0 
239. 5 
244.  3 
249.5 
250.3 
2HI.3 
200. « 
271.0 
277.3 
280.  5 
284.  3 
289.  5 
293.5 
297.  8 
301.5 
306.5 
312.5 
317.8 
32-.  5 
329.3 
334.  5 
339.  0 
342.  5 
346.  8 
352.  7 
357.  0 
302.  0 
3G0.  8 
371.  8 
378.0 
383.  5 
:.89.  5 
39.'!.  2 
398.  5 
401.8 
408.  0 
412.0 
410.8 
421.5 
427.0 
432.  5 
438.  3 
444.8 
449.5 
4.'iO.  5 
4r.9.  0 
4(53.  5 
467.0 
473.  3 
478.3 
482.  5 
487.0 
489.  8 
49.).  3 
501.0 
fjo'i.  5 
510.5 
517.0 
522.  5 
525.  8 
531.5 
537.5 
642.8 


Date  of  ]ii<rlipst 
readiug,  1898. 


Apr.  10. 


Hefjiilar 
gijuge 
rt'ad- 


Feet. 


I  Apr.  10  ... 

;  Ai.r.9 

I  Apr.n  10  . 

I  Apr.  10-11. 


'  Apr.  11  . 
,  Apr.  11 


Apr.  9  .. 
Apr.  10  . 


37.  59 


Apr.  i:^14  . 
Apr.  14-15  . 


Maxinniin  ele- 
vation ;il»i>ve 
Memphis       i 
datum.         I 


Flood 
of  1898. 


Flowl 
of  1897. 


Diflfer- 

euces 

coni- 

parpil 

■with 

1897. 


Apr. 

A  pr. 

Apr. 

A]»r. 

Apr. 

Apr. 

Ai>r. 

Ajir. 

Apr, 

Apr. 

xVpr. 

Apr. 

Apr. 

Apr. 

Apr. 

A])r. 

Apr. 

Apr. 

Apr. 

A  pr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

A  i»r. 

Apr. 

Apr. 
,  Apr. 

Apr. 
I  Apr. 

Aj)r. 
'  Apr. 
!  Ai>r. 
I  Apr. 

A]»r. 
I  Apr. 

A  pr. 
I  Apr. 
I  Apr. 
I  Apr. 
I  Apr. 
I  Apr. 
I  Apr. 
I  Apr. 

1  Apr. 


14,15,10  . 

10 

I.S-16  .... 
16 


17  .... 

17  .... 
17-18  . 
17-18  . 
17-18  . 
17-18  . 
17-18  . 
17-18  . 
17,18.1 
17,18.1 
17. 18.  ] 

18  10  . 
18  19  . 
18-19  . 

18  19  . 
18-19  . 
18-19  . 

19  .... 
19  .... 
19  .... 
19  20  . 
19  'JO  . 


49.11 


46.00 


51.05 


19  20 
10-20 
19,  20. 
19.20. 
19-21 
19,  20. 
20-21 
19-20 

20  . . . 
20... 

21  ... 
21  ... 
21  ... 
21  ... 


21 i; 

21 


!1 ,        51.14 


J. 


.|        46.16 


21  .... 

21  . . . . 
21 -V2  . 
21-22  . 
21-22  . 
21-22  . 
23  .... 
21-  22  . 
21-22*. 

22  2:{  . 


21,  22,  23  . 
25 


44.35 


Ttti. 

258. 0 

*  2.-|4.  7 
253.  7 
251.5 
248.1 

246. 0 

*  244. 0 
2-10.7 
2::8.7 

*  236. 1 

233. 7 
229.  4 
228. 4 

*  225.  3 

*  22:1. 1 
'■  220.  7 

217.8  , 
214.6 

212.3  I 

210.1  ' 
*208.7  I 

207.4 

207.1  I 
204.  6 

203.4  I 

201.9  ' 

201.2  I 
200.1 
lii8.0  I 
19:).2  , 
193.3 
191.1 
1.«S.9 
187.3 

184.3  , 
183.4 

152.1  , 
ISO.O 
ITS.  4  ' 
177.3 
17.").  6  I 
174.3 

171.5  ' 
lOs.  8 

iny.  0 

1(<0.  7 

lo.yo  I 

164.0 

1 '■.•.'.  7  ' 

ir.i.o  I 
i«n.i  I 

1.-.0.2 

158.2  I 
l.'^O.  0 
1.-.4.5 
1.^.1.5 
1,'">0.8  I 
147.8  i 
147.3 

140.7  ' 
140.0 

143.4  ' 
141.0  I 

140.3  I 

*i:;8.3  ! 
*i:{0.4 

*134.5  I 

*  13:1.2  ; 

*  1.10.  8  I 
M2>^.  8  , 
*127.5 

rr..6  ' 

*123.9  I 
*122.1 

120.8  I 


FfH. 
258.3 
2.>l.  8 
2:>2. 9 
2.-il.2  : 
247.5  1 

245.7  I 
243.8 
240.1 
238.4 
235.5 
23:^.3  I 

229.3  I 

228.5  I 
2'-'5  1   I 
222.  9  I 
221.0 
218.2  I 

215.4  , 

213.6  I 
211.8 

210.8  I 
210.0  . 

209.5  I 
2U7.6 

206. 6 
205. 0 
204.  6 
203.  2 
200.  6 
197.  5 
19.'>.  2 
191.2 
100  9 
189.4 
1>5.8 
1S4.8 
lH:i.  1 
181.1 
179.5 
178.5 
176.  5 
175.1 
172.5 
170.4 
1 09.  3 
108.0 
106.2 
10.^,.  M 
I'U.O 
102.9 
102.4 
U,0.  6 
1.-9.7 
157.0 
15.x  2 
152.4 
151.6 
14X.C 
148.2 
147.  3 
147.0 
144.0 
141.6 
140.5 
139.7 
138.6 
136.9 
1.34.8 
133.  8 
131.2 
129.0 
127.  6 
125.8 
12.3.8 
122.3 
12L0 


¥tfi. 

—0.3 
— 0.  I 
-fO.8 
-i-0.3 
-0.6 
-+-(1.3 

-  0.2 
-I  0.  6 

-  0.3 
-X  ij.  6 
-0.  I 
-f  0  I 
-rtU 
—0.2 
—0.2 
—0.3 
—(1.4 
—0.8 
—1.3 
—1.7 
—2.1 
—2.  6 
—2.  4 
— :!.  0 


~  ii'  1 

—J  6 

—19 
—2.  1 
—2.  0 
—2.1 
—1..'. 
—1.4 
—1.0 
—1.1 
—1.1 
—1.2 
—0.  9 
—0.8 
—1.0 
—1-6 
-1.3 
-1.3 
—1.2 
—1.3 

—  1.3 
—1.4 
—1.3 
—14 

—  1.  5 
-1.0 

—  0.7 
—0.9 
-0.8 
-0.8 
—0.9 
_0.  6 
—1.0 
—0.6 
-0.6 
— 0.2 
-0.  3 
—0.3 
-0.5 
—0.3 
—0.6 
-0.4 
-0.2 
-0.  I 
-0.2 
+0.1 
—0.2 
-0.2 
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Table  No.  B.^Maximum  readings  of  high-water  gauges  in  1897  and  1898,  0fo.— Cont'd. 


Name  of  gangeb 


DiaUBoe 
irom 
Cairo. 


Date  of  highest 
reading,  1888. 


Regular 
gaace 
read- 
inga. 


Mazimnm  ele- 

Tation  above 

Memphia 

datum. 


Flood     Flood 
of  1808.  of  1807. 


Differ. 


pared 
with 
1807. 


85. 

81. 
83. 

82. 
81. 

79. 
78. 


76 

TiokBbarg. 

75 

74 

73 

72 

71 

70 


67 

St.  Joseph . 

66 

65 

64 


61 

•0 

Natches  . 

SO 

58 

57 

56 

65 

54 


52. 
51. 
50. 
40. 

48. 


Ked  River  Landing. 

47 

46 

45 

U 

43 


Bayon  Sara. 

41 

40 , 

30 


38 

37 

36 

Baton  Roage. 
35 


34. 

33. 
Plaqaemine. 


31. 
30. 
20. 


Dimaldaonville. 

27 

26 


College  Point. 

24 

23 


21. 

ao. 


MiUt. 
546.6 
662.3 
556.5 
661.3 
568.0 
573.5 
578.0 
583.5 
588.5 
503.5 
590.3 
602.8 
607.5 
612.5 
617.5 
622.0 
627.5 
633.0 
638.0 
642:8 
648.3 
655.3 
650.8 
663.8 
680.8 
685.5 
691.5 
604.0 
700.3 
705.5 
711.8 
716.0 
720.5 
725.3 
731.0 
737.5 
742.8 
747.0 
751.6 
756.0 
761.0 
765.8 
760.0 
772.6 
779.8 
784.8 
790.5 
704.5 
700.8 
803.5 
808.0 
812.5 
817.0 
822.5 
828.5 
833.3 
838.5 
844.8 
850.0 
854.1 
850.8 
864.5 
860.7 
874.5 
880.0 
885.4 
889.8 
895.8 
900.8 
004.5 
010.5 
014.8 
019.8 
925.5 
830.6 
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Apr.  28 

Apr.  23 

Apr.2;J-24 

Apr.2;]-24 

Apr.  23 

Apr.  24 

Apr.  24 

Apr.  24 

Apr.  21-25 

Apr.  24-25 

Apr.  24-25 

Apr.  24-25 

Apr.  26 

Apr.  25 

Apr.  25 

Apr.  25 

Apr.  25-26 

Apr.  25-26 

Apr.  25-26 

Apr.  23-26 

Apr.  25-26 

Apr.  26 

Apr.  26 

Apr.  26 

Apr.  26 

Apr.  26-27 

Apr.  2e-27 

Apr.  26-27 

Apr.  26-27 

Apr.  26-27 

Apr.  26-27 

Apr.  27 .'. 

Apr.  27 

Apr  27 

Apr.  27 

Apr.  27 

Apr.  28 

Apr.  27 

Apr.  27-28 

Apr.  27.5!8,29.... 
Apr.  27.28.29.... 

Apr.  28-30 

Apr.  28-29 

Apr.  29-30 

Apr.  28. 29, 30.... 

Apr.  28-29 

Apr.  28-30 

Apr.  2&-30-May  1 
Apr.  27-30-May  1 . 

Apr.  28-Ma3'  1 

Apr.  28-Mrtyl.... 
Apr.28-Mayl.... 
Apr.28-Mayl.... 
Apr.  28-Mayl.... 

Apr.  27-30 

Apr.29-30-Mayl. 
Apr.29-Mavl.... 
Apr.  29-;{0-May  1 . 
Apr.  29-30- May  1  . 
Apr.  29-30-Mny  1 . 

Apr.  29-May  1 

Apr.  28-Mavl 

Apr.  28-Mayl.... 

May  1-2 

Apr.  28-30 

Apr.  28-29 

Apr.  28-29 

Apr.  28-29 

Apr.  29 

Apr.  27-30 

Apr.  27-30 

Apr.28 

Apr.  2ft-Mayl 

Apr.28 

Apr.  29-May  1.... 


Fe€t 


48.40 


45.10 


47.40 


44.30 


37.50 


34.60 


30.60 


27.95 


23.50 


FegL 
*120.3 
•118.0 
*n6.1 
•114.7 
111.1 
•100. 4 
*J08  0 
•107. 2 
M05.  1 
•103.8 
102.3 
•100.8 
100.3 
07.3 
84.8 
83.6 
92.0 
89.2 
87.5 
86.8 
84.7 
8L6 
80.0 
78.4 
78.4 
77.4 
74.9 
73.4 
71.2 
69.8 
68.9 
68.1 
66.6 
65.2 
62.8 
61.  G 
60.0 
5S.0 
57.9 
56.4 
55.5 
55.0 
54.0 
53.8 
52.0 
5L4 
49.6 
48.7 
48.3 
47.2 
46.2 
45.8 
44.2 
43.9 
42.2 
41.5 
40.6 
39.8 
38.7 
38.5 
37.5 
36.8 
35.9 
35.6 
35.0 
34.3 
33.9 
32.9 
32.2 
31.6 
30.5 
29.9 
29.2 
28.6 
27.3 


Fe€L 
118  8 
117.8 
116.4 
115.4 
112.2 
110.8 
100.8 
100.3 
108. 0 
107.0 
105.4 
103.2 
102.6 
80.7 
07.6 
96.6 
94.7 
82.4 
90.1 
88.7 
87.5 
84.4 
83.4 
82.6 
81.6 
70.9 
77.5 
76.2 
73.6 
72.4 
71.5 
70.8 
69.3 
68.0 
66.3 
65.4 
64.3 
63.6 
63.2 
02.3 
61.5 
60.9 
60.0 
58.7 
58.2 
57.5 
56.3 
55.5 
54.6 
53.3 
53.2 
52.2 
50.6 
50.1 
48.4 
47.0 
46.9 
45.9 
44.5 
44.2 
43.0 
42.1 
41.3 
40.7 
40.1 
39.1 
38.9 
37.6 
36.7 
36.1 
34.7 
33.8 
33.1 
82.0 
81.1 


FuL 
+0.4 
+0.1 
-0.8 
-0.7 
—1.1 
— L6 
— L8 
—2.0 
-2.8 
-3.2 
—3.1 
—2.8 
—2.8 
—2.4 
—2.8 
—2.8 
—2.7 
—3.2 
—2.8 
—2.4 
—2.8 
—2.8 
—3.4 
—8.2 
—3.2 
—2.6 
—2.6 
—2.8 
—2.4 
-2.6 
—2.6 
—2.7 
—2.8 
—2.8 
-3.6 
-8.8 
—4.8 
—4.7 
—6.8 
—5.8 
—6.0 
—5.9 
-6.0 
—5.8 
-6.2 
—6.1 
-6.7 


—6.1 
—7.0 
—6.4 
—6.4 
—6.2 
—6.2 
—6.1 
—6.3 
—6.1 
-5.8 
—5.7 
-5.6 
—5.3 
—6.4 
—6.1 
-6.1 
—4.8 
—5.0 
—4.7 
-4.5 
-4.6 
-4.2 
—4.0 
—8.0 
—3.4 
-3.8 
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Table  No.  S.— Maximum  readings  of  higk-water  gauges  in  1897  and  1808,  afo.— Cont'd, 


Name  of  gftnge^ 


Miles. 

19 934.8 

18 937.8 

17 043.5 

16 948.0 

15 953.0 

Carrollton 957.0 

14 968,0 

13 973.6 

12 979.5 

11 98,3.5 

10 989.8 

9 993.0 

8 999.0 

7 1,003.8 

6 1,008.8 

5 1,013.0 

4 '  1,019. 

3 '  1,023.8 

2 1,029.0 

1 '  1,034.0 

Fort  JackHun '  1,080.0 


Diiitance 
from 
Cairo. 


Date  of  highest 
readiflg,  1898. 


Apr.29-Mayl... 

Apr.  29-May  1 

Apr.28-Mayl... 
Apr.28-May  1... 
Apr.26.28-4fayl 
Apr.  25- Ma  V  1... 
Apr.  26, 28-ilay  3 
Apr.25-27 


Retralar 
gaajEe 

ings. 


Feet. 


15.90 


Apr.  26-20. 
Apr.  28-29  . 
Apr.  28-29. 
Apr.  25-30. 


Apr.  24-30 . 
Apr.  20-30  . 


May  2-4... 
Apr. 25  ..,. 
Apr.  23-26  . 


8.70 


Maximum  ole- 

Tation  above 

Memphis 

datum. 


Flood     Flood 
of  1898.  of  1897. 


Feet. 
26.0 
26.2 
25.4 
26.1 
24.2 
23.7 
22.0 
20.0 
10.8 
10. 1 
1&8 
17.7 
17.4 
16.5 
16.4 
15.7 
14.8 
14.4 
13.0 
13.8 
12.8 


Feet. 
30.2 
29.4 
28.9 
28.1 
27.2 
26.95 
24.0 
23.8 
22.1 
21.0 
20.4 
19.4 
10.1 
18.1 
17.4 
18.0 
15.0 
15.5 
14.8 
14.0 
18.8 


Diffpr- 
encea 
com- 
pared 
with 
1807. 


Feet. 
—3.3 
—3.2 
—3.5 
—3.0 
—3.0 
—3.3 
—2.0 
—2.4 
—2.3 
—1.9 
-1.8 
—1.7 
—1.7 
—1.6 
—1.0 
—1.2 
—1.3 
—1.1 
—0.0 
—0.7 
—0.5 


In  the  vicinity  of  Fulton,  Tenn.,  the  stage  reached  0.8  foot  higher  than  that  of 
1897,  although  it  was  1.9  feet  lower  at  Cairo.  In  the  vicinity  of  Lake  Providence 
the  stage  of  1898  was  nUo  sli|;htly  higher  than  in  1897,  the  difference  ranging  from 
0  to  0.3  foot.  At  all  other  points  the  stage  of  1898  was  lower  than  that  of  1897,  the 
difference  ranging  between  6  and  7  feet  between  Red  River  Landing  and  Plaque- 
mine. 

A  profile  is  appended  showing  the  high  waters  of  1883,  1892,  1897,  and  1898,  »nd 
the  low  water  of  1895. 

The  following  tables  give  the  highest  and  lowest  stages  reached  at  various  points, 
with  dates  of  same  down  to  1898 : 

Table  No.  9,— Highest  and  lowest  annual  stages  of  the  Mississippi  River  and  principal 
tributarieSf  referred  to  present  or  most  recent  gauges. 


KoTES.— Thet  before  a  quantity  indicates  that  the  gange  record  is  incomplete,  and  that  possibly  the 

-'jdofC-^ i-;_i-   ^_  1 x-_j ..     .,     3    ,       ^    .  ,.  -  ....  .     , 

type. 


period  of  extreme  high  or  low  water  is  not  inolndod.    Extreme  readings  for  each  station  are  in  heavy 
face " — 


MISSISSIPPI  RIVER— HASTINGS,  MINN.  (893  MILES  ABOVE  CAIRO.) 
[United  States  Engineer  gaage;  aero  890.79  feet  above  the  Cairo  datum  plane.] 


Highest. 

Lowest. 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

Remarks. 

1870 

Feet. 

8.78 

tl0.70 

16.80 

18.00 

13. 70 

13.10 

11.20 

9.20 

10.00 

11.00 

14.30 

4.20 

6.6 

6.95 

13.1 

14.8 

13.0 

5.8 

12.6 

17.0 

Feet. 

High-water  mark. 

1879 

July  12, 13 

June  17 

Nov.24 

0.7 
1.7 
3.5 
2.4 
1.0 
1.7 
1.0 
0.8 
0.1 
0.3 

—  0.4 

—  0.4 

—  0.65 
-0.7 

0.1 

—  0.5 

—  0.2 

—  0.6 
0.7 
0.8 

1880 

Oct.  11, 14, 15 

Aug.  15, 16 

Dec.  12-15 

1881 

Apr  30 

1882 

Apr.  12, 18 

Apr.  24-26 

May  6 

1883 
1884 

Nov.  16-18 

Aug.  16 

1885 

Apr.28-30 

Apr.  20, 21 

Apr.  18,19 

mSvii 

Deo.5 

1886 

Kov.20 

1887 
1888 

Nov.28-30 

Dec.  13, 14 

*    ords. 

1889 
1890 

May  21-28 

June  12, 24 

Apr.  26 

Nov.28-30 

Dec.l 

1891 

Nov.21,22 

Nov.23 

1892 

May  26 

1893 

May  6 

do. 

1894 

May  20. 21 

June  16 

Aug.6 

1895 

Dec.  2, 28, 27 

fMar.23 

1800 

May  21 

1897 

Apr.« 

\Sopt7,Nov.23.... 
NoT.2a^ 
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Tabus  No.  9. — Hitjliest  and  lowest  annual  stages  of  the  Mississippi  River  and  principal 
tribuiarieSf  referred  to  present  or  most  recent  gauges— -Continued, 

MISSISSIPPI  BIVEB.— WINONA,  MINN.  (795  MILES  ABOVE  CAIBO.) 

[TTnited  SUtM  Engineer  gsofe;  sero  660.34  feet  above  the  Cairo  datum  plane  J 


Highest. 

Lowest. 

Tear. 

Day. 

Gange 
reading. 

Day. 

reading. 

Bemarka. 

1878 

F$st. 

SepH9   

Feet. 

to.  08 

to.  71 

1.54 

2.70 

2.42 
1.00 
1.04 
L12 
1.92 

-  0.29 
0.75 
L33 

-1.33 

-  0.2 
1.2 

-  0.83 
LI 
LI 
0.4 
LI 
0.8 
L6 
2.2 

United  SUtes  Engineer  gange  rec- 
ords. 

1879 



July  17,18 

June  18 

9.00 
16.87 

14.33 

11.83 
12.17 

11.33 

8.83 
10.63 
10.92 
14.1*2 

5.25 

8.2 

8.79 
12.1 
12.6 
13.3 

7.1 

12.3 
16.5 

Mar.27 

1880 

Oct  14 

1881 

Oct.5 

Apr  7 

High  water,  United  SUtes  Engi. 
neer  gange  records.  Low  water, 
Mississippi  Biver  Commission 
discharge  party  gange  records. 

1882 

Apr.  13, 14 

Anr.21 

Dec.  6 

1883 

Nov.  30,  Dec.  I.... 
/Jan.2 

1884 

May  1,2 

\An£.17 

1886 

De^5,6    

1886 

Apr.23 

Nov.29 

1887 

Apr.20 

Nov.28-30 

Dec.  22 

1888 

May  4,8 

1889 

May  25 

Deo.  30 

Jane]2-14 

Apr.  28 

/Jan.l 

United  States  Engineer  gange  reo* 

18B0 

tl>ec25 

ords. 

1891 

Nov.28,27 

Nov.24 

1882 

May  26, 27 

May  16 

1893 

do 

Aag.10,11 

Dec.  1,24 

1894 

Mav21 

1885 

Jnne  18-20 

Apr.  23, 24 

Apr.  9 

/Jan.0 

1896 
18S7 

tSept.2,3,8.9 

Nov.80 

MISSISSIPPI  BIVEB.— PBAIBIE  DU  CHIEN,  WIS.  (690  MILES  ABOVE  CAIBO.) 
[United  States  Engineer  gaage;  sero  625.08  feet  ahove  the  Cairo  datnm  plane.] 


1878  1 

1879  May  26  . 

1880  ,  June  ... 


1885 
1886 
1887 


1889 
1890 


1881  ,  Oct  21 

1882  Apr.  19.... 
18«f3  Apr.  26.... 
1K84  i  Sept 22.... 
May  5,6... 

Apr.  27 

Apr.23 

May  13.... 
May  28, 29. 

Jnne  27 — 


10.40 
91.8 


19.50 
15.10 
15.80 
13.70 
n.75 
14.45 
14.25 
20.60 
7.00 

12.00 


Dec.  12 

Sept  26-30 

Nov.  29, 30 

Aag.  23-25 

Oct  1,5,7-Dec.  8-11 

Nov.18-20 

Aug.  16-20.  Nov.  29 

Dec.6 

Nov.28 

Nov.21 

Dec.  16 

Dec.  30 

/Jan.  1 

\Deo.7 


tLOO 
L80 
2.00 


8.70 
8.50 
L30 
8.00 
L45 
L15 
L55 
L45 
0.40 
L3 
L6 


\United  States  Engineer  gauge  reo* 
/    ords. 
High-water   mark.     Low  water, 

United  States  Engineer  gauge 

records. 


United  States  Engineer  gange  ze  o 
'    ords. 


For  later  years  see  North  Mo> 
Grcgor. 


MISSISSIPPI  BIVEE.-NOBTH  M'GBEGOB,  IOWA.  (689  MILES  ABOVE  CAIBO.) 
[United  States  Engineer  gauge;  zero  625.45  feet  above  the  Cairo  datnm  plane.] 


1880 
1891 
1882 
180B 
1894 
1885 
1896 
1887 


Jnne  22..... 
Apr.  28-80  . 

May  31 

May  10.11.  . 

May  26 

June  22-25. 

May  28 

Apr.  13,14. 


91.5 

13.0 
15.2 
15.1 
15.3 
6.6 
13.1 
17.6 


Nov.28.... 
Nov.  23.... 
Nov.  27, 28 . 
Aug.  16, 17. 
Sept  9, 10.. 
Oct  17, 18.. 
Nov.28.... 


0.6 

LI 

0.9 

0.3 

to.  5 

to.  6 

L5 


United  States  Weather  Bureau. 


United  States  Engineer  gauge  reo- 
'    ords. 
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Tablb  No.  9.—Highe8t  and  lowest  annual  stages  of  th^  Mississippi  River  and  principal 
tributaries  referred  to  present  or  most  recent  gauges — Continued. 

MISSISSIPPI  BiyEB.-HANNIBAL,  MO.  (329  MILBS  ABOVE  CAIBO.) 
[Bridge  gauge;  sero  469.60  feet  above  the  Cairo  datum  plane.] 


Highest. 

Lowest. 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

Bemarka. 

1879 

June  3,4 

Feet. 

10.62 
18.67 

1)60.23 

Feet. 

0.87 

Ttrld^A  cranffA  records. 

1880 

Julys 

Not.  25 

1 .  00     H  igb  water,  bridge  gauge  recordn. 
Low  water,  Mississippi  River 
Commission    discharge    party 
gauge  reooxda. 

S.58    N 

Oct  27 

/Feb.  1,6 

1881 

20.68 

18.42 
17.58 

18.60 

1  A  n  CT    91 

4.50  1 

1.58 

0.33 

2.17 

2.75 

0.75 

—  0.67 
0.50 
0.50 

—  0.25 
-1.75 

0.2 

—  1.17 

—  L4 

—  1.6 

—  0.8 

—  1.5 

—  1.7 
0.6 

—  L4 

1882 

Jllly2 

Dec.  12 

1883 

Mav20 

Dec.  22 

JMMMJ    «V... 

Apr.8 

rMar.l3 

1884 

1  riiKn    1Q 

1885 

Mar.l6 

13.25 

17.08 

12.00 

91.58 

8.67 

Doc.  10, 11 

Dec.  2-5 

1886 

May9 

1887 

Feb.  13 

Dec.  2, 3. 22-24 

Dec.  23, 24 

1888 

May  17 

1889 

MavSO 

Dec.  6 

Bridge  gauge  reooidai 

Julys 

/Jan.9 

1890 

13.50 

1891 

Apr.  23 

July3  

12.25 
2U.8 
16.8 
12.1 
6.2 

13.8 

20.85 

Dec.  1 

1892 

Dec.  21 

181)3 

May  28 

Dec.  3-5 

1894 

June  4-6 

Dec.  31 

1896 

June  27........... 

Dec.  5-6 

1896 

/Jan.5 

Apr.  28 

\Oct.  26-30 

1897 

Dec.6 

MISSISSIPPI  BIVEB.— GBAFTON,  ILL.  (233  MILES  ABOVE  CAIBO.) 
[United  States  Weather  Bureau  gauge;  zero  424.09  feet  above  the  Cairo  datum  plane.] 


1879 
1880 

1881 

1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 

1891 

^892 
1894 
1895 
1896 
1897 
1896 


JiUy8.9.. 

May  5... 

July  6, 6. 
June  25  . 
Apr.  6, 7. 
Apr.  29... 
May  15.. 
Feb.  16.. 
May  30.. 
May  81... 
July  2.. 

Apr.  26.. 

May  18.. 
May  12.. 
Dec.  22.. 
May  30.. 
May  2... 
May  23.. 


19.04 

22.88 

23.13 
23.33 
21.08 
17.27 
18.46 
13.64 
22.39 
14.38 
14.38 

14.93 

95.73 

14.8 
14.4 
18.1 
23.2 
l&l 


Deo.  24 

Nov.  27 

/Jan.  30 

\Sept2 

Dec.  14,15... 

Dec  27 

Dec.  22 

Dec.  16 

Dec.4 

Dec.  2^.29... 

Dec.  24 

Oct.14 

Dec.  17 

/Feb.7 

\0ct.7 


Aug.  29,  Sept.  4. 

Deo.9 

Oct.  31 , 

Deo.  9, 10 


1.14 
L83 
3.11 
8.03 

2.28 
2.43 
3.33 
1.83 

-  0.07 

-  0.07 
0.93 
0.88 
0.40 
0.07 
0.36 


0.8 

2.6 
0.1 


^  United  Statea  Engineer  gauge  i 
orda. 


United   Statea  Weather  Bureau 
gauge  records. 


MISSISSIPPI  BITER ST.  LOUIS,  MO.  (191  MILES  ABOVE  CAIRO.) 

[United  States  Engineer  gauge;  zero  400.23  feet  above  the  Cairo  datum  plane.] 


1785 
1826 


1838 
1848 


Apr. — 

May  28. 
Maya.. 


142.0 
33.81 
86.4 

27.0 
27.2 


I 


I 'ill  ted  States  SiCTal  Service,  on 
the  autbority  of  Dr.  Kngleman. 

^lii.ior  Merrill,  Chief  of  Engineers* 
lieport,  1872,p.429. 

H.  and  A.  Report,  p.  171.  (United 
States  Signal  Service,  on  the  au- 
thority of  Dr.  Bngleinan,  makea 
thia  33.6.) 

United  Statea  Signal  Sarviea,  on 
the  author!^  of  Dr.  Snidemaii. 
Do. 
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Table  No.  9.— Highest  and  loweMi  annual  stages  of  the  Missieeippi  River  and  principtU 
tributaries,  referred  to  present  or  most  recent  gauges—Continued, 

MISSISSIPPI  BITBR.— ST.  LOUIS.  MO.    (191  MILBS  ABOV^B  CAIRO.)— Oontliiiied. 


Highest. 


Dny. 


Oange 
reading. 


Lowestb 


Bay. 


Gauge 
reading. 


Bemarka. 


1844 


1845 

1846 
1849 
1851 


1852 

18S3 
1855 

18S6 

1858 
1860 

1861 

1882 
1863 
1864 

1865 

1866 
1867 

1868 

18G9 

1870 
1871 
1872 
1873 
1874 

1875 

1876 
1877 
1878 
1879 
1880 

1881 

1882 


June  28. 


June  27. 

May  10.. 
Mar.  10  . 
June  10 . 


May  20.. 
May7... 


May9..-. 
Jnnel5., 


I 


May  15 

Apr. 26  .... 
Mar.  4, 9... 
MayU 

July  28.... 

Apr.  25.... 
Mayl 

May  14. 15.. 


Jnly24.... 

Apr.  16 

Mar.  17 

Jnne  12-14. 
Apr.ll  .... 
Jane  19, 20. 

Aag.3 

May  10 

Jnne 14 

June  15..... 

JnlyS 

July  12..... 

May6 

JnlyS 

Jnne  26..... 


1884 

1885  I 
18X6 

18^7  I 
1888 


18S0 
1881 
1892 
1883 

1894 

1896 

1896 
1897 
1898 


Apr.  9, 10. 

June  17... 

Mayl3.-.. 

I  Apr.3.... 

Jnne  4 

I  Jnnel.... 

Jnly  1 .... 
Jaly4.... 
May  19.... 
May3 

May  11.... 


Dec  22 

May  26, 28. 

May2 

May23.... 


FmL. 
41.39 


82.4 

25.0 
27.4 
36.61 


28.0 


30.0 
37.1 


27.4 
37.21 


FeeL 


25.47 

31.45 
18.02 
20.33 

26.81 

26.77 
28.21 

24.10 

29.31 

26.21 
21.82 
23.00 
25.45 
18.40 

29.80 

32.00 
26.60 
25.75 
21.16 
25.50 

33.65 

82.38 

84.80 

28.10 

27.10 
27.00 
20.70 
29.85 

24.65 

20.60 
23.78 
85.95 
31.60 

23.70 

23.40 

27.70 
80.05 
27.20 


Dec.  27 

/Jan.l 

iDecO 

/Jan. 8 

\Dec.l3 

Dec.  21 

/Jan.  2 

\Oct.28-Nov.8.. 

;Feb.l,2 

\Dec.l5 

Dec.  21 

Dec  19 

/Jan.  14 

\Dec30,31 

Jan.  2 

.Dec.  31 

Dec  24 

Dec  21 

Dec4 

Nov.30-I>ec2. 

Deo.  31 

rJan.3 

\Dec.4,6 

Feb.7 

Oct.4 

Deo.  25 

,  Dec26 

I  Nov.29 

/Feb.  6, 6 

i\Sept3 

Deo.  18 

/Jan.  12 

\Dec29 

/Jan.5 

\Dec25 , 

Dec  15 

Deo.5 

Dec.  27 

Dec  25 

/Feb.  26 

lOct.  20,30,31.. 

Dec  17 

Dec.3 

Dec  24 

Doc  8,9 

/Feb.3 

\Dec.31 

/Jan.  27 

\Dec.9 

Decll 

Dec  24 


0.6 
1.33 
4.13 
8.48 
4.64 
0.00 
1.22 
2.35 
1.19 
5.12 
6.79 
1.27 
0.85 
4.65 
6.61 
8.35 
5.20 
2.84 
2.50 
4.67 
2.80 
2.30 
4.00 
6.00 
6.85 
6.65 
3.50 
2.80 
7.55 
8.60 
2.85 
4.45 
4.55 
3.15 
4.10 
2.10 
1.45 
1.02 
3.25 
2.50 
8.70 
2.95 
2.60 
1.10 
0.10 
0.20 
1.00 
-0.60 

—  0.15 
3.80 

-0.40 


St  Lonls  City  gange  records  by 
adding  33.8  feet,  on  the  an- 
thority  of  MfiOor  Merrill,  Chief 
of  Bngineers'  Report  1872,  p.  429. 


Major  Merrill,  Chief  of  Bngineers* 

Report,  1872,  p.  429,  and  St.  Lonis 

City  Hall  records. 
United  SUtes  Signal  Service,  on 

the  anthority  of  Dr.  Bnglenun. 
Do. 
Do. 
H.  and  A .  Report,  p.  171.    (United 

States  Signal  Service,  on  the  an- 

thoril7  of  Dr.  Engleman,  makes 

this  27.0.) 
United  SUtes  Signal  Servioe,  on 

the  anthority  of  Dr.  Engleman. 
Do. 
M^jor  Merrill,  Chief  of  Bngineers* 

Report,  1872,  p.  429. 
United  States  Signal  Servioe,  on 

the  anthority  of  Dr.  Engleman. 
H.  and  A.  Report,  p.  17L 


United    States    Engineer  gange 
records. 
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Tablu  No.  9. — Higheit  and  loweit  annval  9tage9  of  ike  Miifissippi  River  andprineipal 
tributarietf  rt^ftarred  to  present  or  most  recent  gauges — ContinDed. 

MISSISSIPPI  BIYEB.— CHESTBR,  ILL.    (116  lilLES  ABOVE  CAIBO.) 
[TTnlted  States  Weather  Bareaa  gaage;  sero  361.80  feet  above  the  Cairo  datum  plane.] 


Highest. 

Lowest 

Year. 

D«r. 

Gauge 
reading. 

Day. 

Gaage 
reading. 

TUnnMrkM^ 

1801 

June  11 

FMt. 
18.2 

31.9 

28.4 
18.0 
19.4 

24.8 
26.1 
22.2 

Dec.  6-7, 12-13 

/Jan.  15 

Feet. 
0.9 
-1.8 
2.7 

1892 
1883 

\£^„Ot 

May4 

\Dec.6,7,and22... 

United  Stotes  Weather  Bureau 
gauge  records. 

1894 

May  12 

Deo.  si 

0.0 
—1.6 

1.8 
-1.9 

1896 

Beo.25 

I)eo.l3 

High     water,     United     States 
weather  Bureau.    Low  water 
estimated. 
\Unlted   States  Weather   Bureau 
/    gauge  records. 

1896 

May29 

Dec.12 

1897 

Mays      

Deo.  24-25 

1698 

May24 

MISSISSIPPI  KIVER.— GRAND  TOWER,  ILL.    (79  MILES  ABOVE  CAIRO.) 
[United  States  Weather  Bureau  gauge;  zero  344.65  feet  above  the  Cairo  datum  pUne.] 


1885 
1886 
1887 

1888 

1889 
1890 
1891 


June  24 

May  15 

Mar.  20 

June  4,5 

June  2 

Jan.  16,  Apr. 


23.8 
23.5 
17.20 

94.ftO 

20.50 
17.00 


Deo.  18-20. 

Dec.8 , 

Dea3] 

rJan.l 

[Deo.  25, 26. 
Oct  18-22 . 
Dec.  19- 21. 


2.5 
-0.1 

0.20 
0.00 
S.OO 
2.10 

Loe 


United  States  Signal  Service  gauge 
records. 


Disoontinned  Jan.  81, 1891. 


MISSISSIPPI  RIVER.— CAPE  GIRARDEAU,  MO.    (54  MILES  ABOVE  CAIRO.) 
[Mississippi  River  Commission  gauge ;  zero  824.97  feet  above  the  Cairo  datum  plane.] 


1896 
1897 
1898 


May29..... 
Apr.  12,  13 
May24...., 


28.9 
31,6 

27.1 


Nov.  2,  Deo.  12-14. 
Dec.  26, 27 


6.8 
l.O 


^Mississippi    River    Commlsston 
gauge  records. 


MISSISSIPPI  RIVER.-GRAYS  POINT,  MO.  (48  MILES  ABOVE  CAIRO.) 
[Mississippi  River  Commission  gauge;  sero  821.28  feet  above  the  Cairo  datum  plane.] 


1879 
1880 

1881 

1882 

1883 

1884 

1885 
1886 
1887 
1888 

1889 

1880 
1891 
1892 

1893 

1894 

1895 


July  5.... 
July  10 .... 

Mays 

Feb.  24.... 

June  27-28 

Apr.  10-11 
June  24.... 
May  15.... . 
Mar.  10.... 
June  4-5... 

Junes..... 

Apr.  6 

Apr.  28... 
May  22.... 

May  4-5.... 

May  13 

Deo.  25 

May  29 


23.90 
25.86 

82.96 

82.16 

84.81 

28.15 
27.35 
27.45 
22.65 
28.56 

25.80 

25.35 

23.10 

35.00 

32.50 

22.80 

23.70 

37.90 


Dec.  26.. 

Dec.  31.. 
/Jan.  1... 
\  Aug.  28. 

Dec.  19.. 


/Jsn.23r24... 
\Dec.29 


Dec. 

Deo. 

Dec. 

Deo. 

Jan. 
/Dec. 
\Oct 

Dec. 

Dec. 

Dec. 
/Jan. 
\I>eo. 

Dec. 

Jan. 

Deo. 


27 

19 

8 

31 

1 

26-27., 
19-24. 
19-20., 

6 

29-30.. 

1 

9 

81 

7-8-.., 
U 


6.00 
0.95 

1.46 
9.31 
8.16 

3.41 
6.66 

3.60 
5.58 
3.60 
1.32 
1.00 
5.41 
5.25 
4.90 
4.75 
L85 
2.35 
3.10 
4.00 
2.35 
8.15 


Rob.  Berry,  gauge  keeper. 

United  States  Engineer  gftnga 
records. 

High  water,  United  SUtes  Bngi- 
neer  gauge  records.  Low  water, 
Missfsaippi  River  Commisaioii 
gauge  records. 

Mississippi  River  Commlsaion 
gauge  records. 


United   States  Engineer  gftuge 
reoords. 


Mississippi    River    Comraiiaion 
gauge  records. 


For  later  years  see  Cape  Girardeau. 
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OHIO  MVEB.-CAIRO,  ILL. 
[United  StatM  Engineer  gange;  lero  2M.84  feet  above  the  Cairo  datom  plane.] 


Tev. 


Higheat. 


Day. 


Gauge 
leading. 


Loweat. 


Day. 


Gange 

reading. 


Bemarka. 


1858 

1859 
1860 
1881 
1802 

1864 
1865 
1806 
1867 


1871 

1872 
1873 
1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881  I 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 
1890 
1891 

1892 

1893, 

1884  I 

1895  I 

1806 

1897 

1898 


Jane  21, 22. 


Hay?.. 
Jan.  23. 


Apr.  24,  25. 
May 


iray2.. 


....do 

Mar.  18, 19. 

Mayl 

Mar.  20-22. 


May  19.. 


49. 6S 

tM.8 

t37.8 

43.2 

50.76 

t38.6 
47.9 
42.6 
5L0 


45.6 


FMt, 


Not.  7-17 . 
Oct.  12.... 


5.4 
8.6 


Stotea    Signal     Servioe 


Deo.4 

Aug.  17, 18 . 
Deo.  14 


6.5 
0.8 
2.7 


H.  and  A.  Report,  p.  681,  oorreoted 
by  adding  9.16. 

)United 

J    gange  recorda. 

M^J.  H.  L.  Abbot,  Chief  of  Engi- 
neera'  Report  1875,  p.  568. 

lUnited    Stotea    Signal    Serrlce 
j    gaoi^e  recorda. 


Hieh  water.  United  Stotea  Signal 
^rrioe  gauge  recorda.  Low  wap 
ter.  Chief  or  Engineera'  Report, 


Apr.  19,  20 

Feb.  26 

Apr.  26 , 

Aag.8 

Apr.«,7 

Apr.  15 

Apr.  29 

Dec  31 

Mar.  22 

Apr.20 

Feb.  26 

Feb.  27 

Feb.  22-24 

Jan.  28 

Apr.  19 

Mar.  9-10 

Apr.  4,  5 

Jane  24 

Mar.  12 

Mar.  4-4 

Apr.  28 

May9 

Feb.  16 

Jan.  21, 22 

Apr.  13 

Mar.  25,  26 

Apr.  6 


39.20 
41.55 
47.87 

45.12 

46.88 

40.52 

87.04 
86.50 
44.60 
45.80 
51.87 

69.  ir 

51.79 
89.00 
51.02 
4&50 

45.85 

84.58 
48.80 
46.21 
48.29 
49.33 
37.00 
33.00 
a9.20 
51.62 
49.78 


Deo.  24. 


Deo.  6 

Oct  15-17.. 

Not.  18 

/Jan.  26 

\N0T.4 

Dec  81 

/Jan.l 

\Oct.l2,18.. 

Oct.  22 

Oct  10 

Not.  29,  30. 

Sept  9, 10... 

Deo.  19 

Sept.  80 , 

6ept23 

Oct  20 

Not.  11, 12.. 

Dec  31 

/Jan.l 

tOctl5 

Oct  23 

Dec  25 

Oct  10, 11... 

Oct  29 

Sept  5 

NoT.8 

NoT.6 

Sept  16 

Oct  22-28... 


-1.0 

1.00 
2.60 
3.00 
5.30 
5.82 
0.10 
1.00 
8.40 
5.92 
2.68 
5.70 
5.40 
7.30 
4.70 
7.10 
8.30 
8.80 
2.00 
1.80 
5.09 
2.54 
8.70 
2.07 
8.85 
4.62 
2.81 
1.10 
5.58 
2.50 


1881,  p.  1440. 
United    Stotea 

gauge  recorda. 
Mu|orlM< 


Signal    Berrice 

ierrlll,  Chiel  of  Engineera* 
Report  1872,  p.  429. 


United    Statea   Engineer  gauge 
'     recorda. 


MISSISSIPPI  RIVER.~BELMONT,  MO.    (21  MILES  BELOW  CAIRO.) 
fMiaaiaaippi  River  Commiasion  gauge;  aero  286.85  feet  above  the  Cairo  datum  plane.] 


1880 

1882  Feb.  28., 

1883  Feb.  26. 


1884  Feb.  28, 24. 


1885 
1886 
1897 


1889 
1890 
1891 
1892 
189:{ 
1W4  j 

1895  I 

1896  I 

1897  I 
1898, 


Jan.  28 

Apr.  19 

Mar.  10, 11... 

Apr.  6 

June  24 

Apr.  6 

Ml*.  6-7 

Apr.  28 

May  8-10 

Feb.  16 

Jan.  22 

Apr.  13 

March  28-30. 
Apr.  « 


89.47 

45.10 

46.98 

45.87 

86.40 
44.88 
43.30 

41.85 

81.71 
43.33 
4L30 
43.14 
48.80 
34.15 
80.40 
85.85 
45.08 
43.95 


Sept  80. 
DeclOJ.. 


Oct  20 

Not.  11-13. 

Dec.  81 

fJan.1 

\Oct  14-18  .. 

Oct  28 

Dec  24-25.. 

Not.  7 

Oct  28-29.. 

Sept  5.4... 

NoT.8 

Not.  6-8... 

Sept  16.... 

Oct  22, 23.. 


4.90 

7.16 

8.21 
4.70 
L72 
L68 
5.60 
8.15 
9.00 
1.55 
2.68 
3.95 
0.79 
O.Off 
5.50 
L87 


Hieh-water  mark  at  Columbua, 

Misaissippi     River    Commission 

gauf(e  record.  Columbus,  Ky. 
High-water  marka  at  Columbua, 

Ky. 
Low  waters,    Missiasippi  River 

Commission  gauge  record. 


Missiaaippi    RiTor    Commiaaion 
gauge  record. 
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Table  No.  9. — Highest  and  lowest  annual  stages  of  the  Mississippi  River  and  principal 
tributaries,  referred  to  present  or  most  recent  gauges — Continaed. 

MISSISSIPPI  RiyER.-MORBlSSON  LANDING.  MO.    (69  MILES  BELOW  CAIRO.) 
[MiatisAippi  River  CommiBsion  gau/ze;  zero  275.80  feet  above  the  Cairo  datum  plane.] 


Higheet. 

Lowest. 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

Bemarka. 

1879 

Feet. 

Not.  11-13 

Nov.29-30 

Deo.  19-20 

Feet. 

-o.iy 

2.20 

8.70 

1.72 

8.90 

5.25 

1.92 

0.30 

0.10 

8.50 

1.80 

7.50 

2.50 

3.40 

4.0 

4.4 

1880 
1882 

Mar.24-25 

84.70 

1883 

Octl 

1884 

Feb.  28-25 

41.60 

31.45 
40.40 
37.78 

36.00 

27.50 
88.15 
36.40 
37.68 

38.70 

Deo.  10 

1885 

Jan.  26 

Oct  20-21 

1886 

Apr.20 

Nov.  13 

1887 

Mar.  11 -12 

Apr  6 

Deo.  81 

1888 
1889 

/Jan.2 

gauge  record. 

June  ^4-25 

Mar.  16 

\Oct.  17-18 

Oot.  23-25 

1800 

Deo.  26 

1891 

Mar.  7-8 

Nov.  7-8 

Oot  28-29 

1892 

Aor.29 

May  10,  U 

/Jan.  16 

For  later  yean  see  New  Madrid 
Mo. 

1893 

\Sept6  

MISSISSIPPI  iaVER.-NEW  MADRID,  MO.    (70  MILES  BELOW  CAIRO.) 
[MisBiBsippi  River  Commiaaion  gauge;  sero  275.72  feet  above  the  Cairo  datum  plane.] 


1893 

1894 
1895 
1896 
1897 
1898 


MaylO... 

Feb.  lft-18 
Jan.  22... 
Apr.  14  . . 
Mar.  29... 
Apr.  7-8  . 


88.11 

29.46 

25.97 

80.87 

40.97 

88.86 


/Jan.  22.. 
lSept6.. 

Nov.  2.. 

Nov.  6-8 

Sept  17 . 

Oct.  26.. 


4.12 

4.36 

1.67 

0.5S 

4.95 
1.88 


MiSBiasippi    River    Commission 
gauge  record. 


MISSISSIPPI  RIVER.-COTTONWOOD  POINT,  MO.    (123  MILES  BELOW  CAIRO.) 
[Missisaippi  River  Commission  gauge;  aero  250.67  feet  above  the  Cairo  datum  plane.] 


1880 

1881 

1882 
1883 
1884 
1885 
1886 
1889 
1890 
1891 
1892 

1893 

1894 
1895 
1896 
1897 
1898 


Mar.  28-26. 

Apr.  28-25 

Feb.  28.... 
Feb.  28.... 
Feb.  23-27. 
Jan.  26-27. 
Apr.  21  ... 
June  25... 
Mar.  15-16 
Mar.8.... 
Apr.  30.... 

May  12-13. 

Feb.  17-18. 
Jan.  23.... 
Apr.  14.... 
Mar.  21-23 
Apr.  8-10.. 


85.60 

86.20 

87.53 
87.86 
87.46 
81.90 
87.09 
27.60 
36.40 
35.90 
36.46 

36.55 

80.66 

26.4 

81.2 

39.3S 

88.65 


Nov.  30,  Dea  1 . . 

/Jan.  8-91 

\Sept9-ll 

Deo.  19-20 

Oct  1,2 

Deo.  10-11 


Oct  24-25.... 

Dec.  26 

Nov.  7-8 

Oct2ft-31.... 

/Jan.  17 

tSept6-7 

Nov.2-7 

Nov.5-8 

Sept  17-18... 

Oct  24, 20-29  . 


2.10 
1.60 
1.80 
8.60 
LOO 
2.70 


—0.35 
5.10 

—0.40 
0.40 
LIO 
L80 

—1.45 

-3.35 

2.2 

f-L5 


,MiB8i8Blppi    River     Oommiasion 
gauge  record. 


High- water  correspondent 


MiBftiasippi    River     Commiaaion 
gauge  reoord. 


MISSISSIPPI  RIVER.— FULTON,  TENN.    (175  MILES  BELOW  CAIRO.) 
[Mississippi  River  Commission  gauge;  sero  228.55  feet  above  the  Cairo  datum  plane.] 


1879 

Nov.  13-15 

Ifov.l 

t2.10 
4.e6 

1880 

Mar.  26 

34.18 
34.29 
36.68 
f36.3 
35.70 
29.92 
35.87 
84.61 

83.61 

25.68 
84.90 

1881 

Apr.  26 

1882 

Mar.  1-2 

Dec.  20 

6.64 
4.68 
5.48 
6.25 
8.86 
2.22 
LOO 
5.18 
2.30 
7.«7 

1883 

Oct.  1-2 

1884 

Feb.  24 

Deo.  11 

Oct  21- 22 

gauge  reoord. 

1885 

Jan.  28............ 

1886 

Apr.  22 

Nov.l4 

1887 

V^rA2  r..,. 

Nov.22 

1888 

Apr.  10     

/Jan-3 

1889 

June  26 

\Oct  17 

Oot  23 

1880 

Mat.  22 

Deo.  27-28 
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Tablk  No.  9. — Highwt  and  lowest  annual  itagea  of  the  Miaeiesippi  River  andprineipal 
trihutariea,  re/erred  to  present  or  most  recent  ^au^M— Continued. 

MISSISSIPPI  HrVBR—FULTON,  TENN.    (175  MILBS  BELOW  CAIEO.)— Continnod. 


Highest. 

Loweat 

Yen. 

D.J. 

Gauge 
readisg. 

Day. 

Gaage 

reading. 

Bemarka. 

1811 

Mar.  13-14 

Apr.  30 

Fset, 

33.90 
34.27 

84.88 

27.75 
23.08 
28.07 
37.47 
38.30 

yoT.7 

FuL 
2.65 
4.72 
4.90 
5.48 
1.74 

o.i« 

4.70 
2.78 

1892 

Oct.  80,  Not.  1 

{^^f 

1893 

May  15 

1884 

Feb.  18-19 

\Deo.2 

Nov.5-7 

gauge  record. 

1896 

Jan.  24 

Not.  7-8 

1896 

Apr.  15... 

Sept.  19 

1897 
1898 

Miir.23 

OoU  28-30 

Aor.  10 

MISSISSIPPI  BiySB.-MEMPmS,  TEKN.    (230  MILBS  BELOW  CAIRO.) 
[XTnited  States  Engineer  gaage  i  sero  203.97  feet  above  the  Cairo  datiiin  plane.] 


Ig28  -. 

1844'  Jolv 

1848   


1848 
1850 
1861 
1852 


Feb.  8-16. 


May  14-^1 . 
Mar.  11.... 


Apr.  21-23  . 


1866    June  23. 


1868 

1^ 
1866 
1807 

1871 
1873 
1873 
1874 

1875 

1876 

18n 

1878 
1879 
1880 
1881 
1882 
1883 
1884 
1883 


May  12, 13. 


Mar.26. 


Apr.24 

M«r.8 

Maya 

Aag.  15-17 

Apr  8, 9 

Apr.29 

Maya 

Jan.  29 

Mar.24-29 

Apr.  27, 28 

Mar.  6. 9 

Mar.O-B 

Mar.l^ , 

Jan.  28 

1886  t  Apr.28 

'"-     Mar.9,10 

Apr.  11, 12 

Jane  26, 27 

Mar.23.24,Apr.4,5 

Mar.  10 

May2,t 

Maylfi,16 

Feb.  19. 20 

Jan.  23, 24 

Apr.  15, 16 

lfar.20 

Apr.  10 


1887 
1888 


1801 
18R 


1894 
1896 
1806 
1897 
1888 


82.86 
83.16 


80.86 
83.56 
83.16 
82.96 
84.16 


34.06 

34.78 


133.96 


81.50 
82.50 
34.00 

88.05 

84.08 

82.05 

29.10 
28.10 
33.40 
33.30 
36.15 
84.75 
84.15 
29.25 
84.80 
85.80 

84.20 

26.60 
85.60 
34.90 


86.20 

29.00 
24.05 
29.40 

sy.6o 

87.60 


Oct  29.  Nov.  2, 8. 

Sept  23 

Noy.8,4 

Bee.  27-31 


Oct  24-27. 


Deo.  29 

Dec  25 

Oct  80 

Nov.  16 

/Jan.  27 

\NoY.ll 

Deo.  80 

rJan.2 

tOctl8 

Oct  24,  Nov.  3.... 

Oct  9-12,  Nov.  11. 

Oct  81 

Sept  11, 12 

Dec.  21 

Qct2 

Deo.  11, 12 

Oct  21-23 

Nov.  14-16. ...:.. 

Noy.20-24 

;Jan.4 

\Ootl8.19 

Oct  24-26 

Dec.  26, 27 

Nov.8,9 

Oct  80. 31 

/Jan.  24 

tSept7,8 

Nov.O-« 

Nov.6-« 

Sept  19, 20 

Oct  27-31 


L86 
8.46 
2.46 
8.46 


2.86 


—0.92 
<-0.96 
1.00 
L40 
8.20 
4.10 
1.20 
0.76 
2.46 
2.90 
1.06 
8.60 
2.10 
8.50 
1.90 
8.10 
4.15 
2.60 
L20 
0.80 
4.00 
1.60 
7.20 
1.00 
1.60 
1.80 
2.55 
—1.40 

1.80 
0.25 


|h.  and  A.  Beport,  p.  171. 

H.  and  A.  Beport  P-  815.    Dednct- 

ingLU.    M%|or  WUlard'a  MS. 

189L 
H.  and  A.  Beport  p.  516.    Dednct* 

Ing  L14.    M%jor  WUlard'a  MS. 

1881. 
H.  and  A.  Beport,  p.  517.    Deduct* 

ing  1.14.    M%|or  WUlard'a  MS. 


1891. 
I.  and  J 
ing  1.14. 


H.  and  A.  Beport  P-  518.    Deduct- 

•       -  -\.    MiOo   "" " 

ISift. 


Oor  Wlllard's  MS. 


H.  and  A.  Beport  p.  522.    Dedact- 
ins  1.14.    MiOor  WUlard'a  MS. 

H.  and  A.  Beport  p.  582.    Deduct- 
ing 1.14.    M^or  WUlard'a  MS. 


MiOor  WUlard'a  MS.    1881. 

MiOor  Benyaard,  Chief  of  Engi- 
neers' Beport  1881,  pu  1444 


United   States   EngJnew  gauge 
records. 


3258      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  B.  ARMT. 


Tablb  No.  9,— Highest  and  lowest  annual  $tage$  of  the  MUsUaippi  Biver  and  prinoipal 
irihutarie;  referred  to  present  or  most  recent  gauges  ^Continued. 

MISSISSIPPI  KIVBB.-MHOON  LANDING.  MISS.    (277  MILKS  BELOW  CAIRO.) 
[Mlosisaippi  River  Commissioii  gauge;  eero  181.48  feet  above  Cairo  datum  plane.] 


Higheat. 

Lowest 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gange 
reading. 

Bemartg. 

1880 

FesL 
36.10 

30.80 
40.20 

138. 00 
33.80 
27.70 
38.60 

f  35.4 
36.30 

37.00 

30.80 

f25.40 

31.70 

41.60 

30.06 

FeeL 

High -water    mark     Miaaiaaippi 

1882 

Mar.8-« 

Beo.22 

5.90 
2.40 
2.60 

188:{ 

Mar.  7,8 

Mar.5-6 

Oct  1-2 

1884 

Deo.  12 

1885 

JaD. 28-29 

1889 

JaDe27 

Oct.  26-31 

2.20 

8.10 

1.60 

2.2 

—2,6 

-1.90 

—7.24 

-y.sof 

-2.30 
-7.40 

1890 
1801 

Mar.  28- Apr.  2.... 

Mar.  10-13 

May8-ll 

Ang.  26-27 

Nov.  7-15 

1892 

Nov.  1-2 

May24-25.... 

/Jan.  23-25 

gauge  recorda. 

1803 

ifVit  v\ 

1804 

Feb.  20-21 

Nov.6-10 

1895 

Mar.29-30 

Apr.  16-17 

Apr.4 

Nov.  6-11  ..*. 

1806 
1807 

Sept  19-21 

Oot28-Nov.l 

1898 

Apr.  14-16 

MISSISSIPPI  RIVER.-HKLE\A,  ARK.  (306  MILES  BELOW  CAIRO.) 
[United  States  Engineer  gauge;  zero,  161.98  feet  above  the  Cairo  datum  plane.] 


1862 


1865 
1867 


1871 
1872 
1873 
1874 

1875 

1876 

1877 

1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 

1888 

1880 
1800 
1891 
1892 
1898 


1828   

1844  j 

1840    ........... 

1850  iMayi.*.'!*. 

1851  I 

1858     July  2-6  . 


1850     Mar.  22. 


Apr.  26 

Mar.6 

MayU 

Apr.  12-14 

Apr.  18, 10 

Apr.80-May  1. 

May  8, 4 

Jan.  81 

Mar.  31 

MayU 

Mar.  0 

Mar.  8,0 

Mar.  6 

Jan. 30 

Apr.  80 

Mar.  21, 22 

Apr.  14, 16 

Jane  28 

Mar.  20, 30 

Mar.  27, 28 

MayU 

May  26 


43.61 


46.40 


44.40 
45.82 


30.03 
40.00 
45.82 

42.40 

44.85 

41.80 

38.75 
37.26 
43.70 
43.74 
47.20 
46.00 
47.00 
40.70 
48.10 
46.40 

42.80 

84.10 
47.72 
44.70 
45.73 
47.02 


Deo.  20 

Dec.  26 

Oct  17, 19. 20, 22  . 

Nov.  16 

/Jan.  28 

\Nov.9 

Dec.  31 

/Jan.4 

U)ctl7 

Oct  25 

Nov.14 

Nov.  8 

Sept  15 

Dec.  22. 23 

Oct  1,2 

Dec.  13 

Oct  23 

Nov.  16 

Nov.23 

/Jan.6 

\0ctl9 

Oct  26 

Aag.27 

Nov.  8 

Oct  31 

Septs 


1.16 
0.00 
4.00 
3.70 
6.50 
7.60 
3.00 
1.70 
5.00 
t7.25 
t4.10 
8.10 
6.25 
8.60 
6.40 
7.25 
8.00 
3.00 
0.25 
-0.20 
4.60 
1.60 
10.02 
0.85 
1.18 
2.65 


[H.  and  A.  Report  P- 171.  Correct- 
I  ed  by  deducting  0.39  foot  Mi^or 
I  Benyanrd,  Cliief  of  Engiueera* 
[    Report  1876,  p.  606. 

H.  and  A .  Report  p.  533.  Corroctr 
ed  by  deduct  ingU.39  font  Mnjor 
Benyaard.  Chief  of  Engiueora' 
Roi>ort  1876,p.6rt6. 

n.  and  A.  Report  p.  171.  Correct- 
ed by  deducting  0.39  foot  Major 
Benvaurd.  Chief  of  Enginoera* 
Report,  1876,  p.  606. 

MH,ior  Merrill,  Chief  of  Engineers'  • 
Report,  1872.  p.  432.    Corrected 
by  adding  2.20  f<wt   Mi^or  B«'u- 
yaurd,  Chief  of  Engineers'  Re- 
port 1876.  p.  606. 

Major  Abbot  Chief  of  Engineers* 
Report  1869,  p.  336,  and  1875,  p. 
568. 

Mq;jor  Merrill.  Chief  of  Engineers* 
Report,  1872,  p.  432.  Corrected 
by  adding  2.20  feet  Mjgor  Bon- 
yaurd.  Chief  of  Engineers'  R»> 
port  1876,  p.  606. 


United    States  Engineer    gftoge 
records. 


APPENDIX  X  X — ^REPORT  OP  MISSISSIPPI  EIVEE  COMMISSION.      3259 

Tablx  No.  9,'-Higke$t  and  lawwt  aimical  itage$  of  the  Misiiuijmi  River  and  principal 
iributarie$f  referred  to  present  or  moet  recent  gaugee-^^ontinTied. 

MISSISSIPPI  BITBB.— HELEN A«  AXEL  (806  MILB8  BELOW  CAXBO.)— Contiiined. 


Highest 

LowMt. 

5— 

Year. 

D*y. 

Gaage 
reading. 

D*y. 

Gaage 
reading. 

Bemarka. 

1804 

F^b.21 

88.07 
8L80 
88.42 

49.11 

NoT.8 

F«€t 

-  3.23 
-3.00 

4.00 

-  0.80 

1806 

M«r.80,81 

Anr.  17 

Nov.8,  0 

1896 

Sept.  21 

United   States    Engineer  gaage 

1807 

Aot.  4 

Oct.  89 

recorda. 

1898 

Apr.  17 

« 

MISSISSIPPI  BIVER.— SUNFLOWEB  LANDING,  MISS.  (358  MILES  BELOW  CAIKO.) 
[Miaaiaaippi  Biver  Commlaaion  gaage;  lero,  147.08  feet  al)ove  the  Cairo  datom  plane.] 


1880 
1881 


1882 


1889 
1800 
1891 
1893 
1893 
1894 
1895 
1806 
1807 
1898 


Mar.10-11 

June  29 

Mar.  30- Apr.  1..  . 
Mar.  28- Apr.  1... 
May  11-13,  June  1 

May28 

1^11.22 

Mar.31 

Apr.  17-18 

Mjir.27 

Apr.17-19 


40.61 
89.75 

41.66 

41.76 
33.60 
42.00 
40.90 
41.70 
43.00 
37.80 
31.10 
88.20 
47.17 
46.00 


Deo.2... 
Sept.  28. 


Aag.27.... 
Nov.9,14... 

Noy.l 

Sept  8-8.. . 
NoT.*-8... 
Not.  12-14  . 
Sept  21-22. 
Oct.  26-31.. 


7.20 
6.00 


0.10 

2.10 

8.2 

4.50 

-0.34 

-l.AO 

4.60 

-0.1 


High-water  mark,  Miaaiaaippi 
River  Oommisaion  levela. 
Do. 
Low  water,  Miaaiaaippi  Blyer 
,    Commisaion  gauge  reoorda. 


iMissisaippi    Birer    Commiaaion 
gauge  recorda. 


MISSISSIPPI  BIVER.-MOUTH  OF  WHITE  RIVER,  ARK.  (893  MILES  BELOW  CAIRO.) 
[United  Statea  Eugineer  gaai^e;  aero,  128.73  feet  above  the  Cairo  datum  plane.] 


1867 
1871 

1872 
1873 
1«74 


1876 

1876 

1877 

1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 

1888 

1889 

1890 
1801 
1892 
1808 
1894 
1896 
1896 
1807 


Apr.  20 

48.2 

Mar.OO  ,,..,r-T--- 

46.8 

Apr.80-Mayl.... 

Apr.  25, 26 

Apr  28 

40.20 
42.00 
46.60 

Apr.  16-17 

Apr.fr-16 

46.00 
46.70 

if&vK-a 

44.60 

Mar.  23-26 

May  16-18 

Feb.  28 

46.55 
45.70 
48.40 

Mar.  9-12 

48.00 

Mar.  7-8 

47.00 

/an,  23-26 r- 

43.60 

May4 

48.20 

Mar.23-26 

Aiir.20 

47.76 
46.56 

June  20 

87.70 

Mar.  81 

50.40 

Apr.6 , 

June  1...... 

47.73 
40.27 

May89 

40.48 

Feb.  23 

42.12 

Apr.  1 

84.85 

Apr  18 

4L73 

Mar.29 

99.49 

Apr.l» 

5L06 

Dec—. 
Dec.  28. 


Not.  16. 


/Jan.  28 

tNov.9 

Deo.  26 

/Jan.  8 

\Oct.  16-17 . . 

Oct  14-15.. 

Nov.4 

Sept  14.... 

Dec  23-24.. 

Oct3 

Dec.  13 

Oct  24 

Nov.  15-16  . 

Not.  23-24. 
/Jan.  5-6.... 
\Oct20 

Oct  27-29.. 

Aug.  14-16 . 

Nov.  14-15. 

Oct  27 

Oct  26 

Not.  7-8... 

Not.  8-10.. 

Sept  22-25. 
Bt80 


Oct 


1.87 


o.oo 


2.70 


6.80 
0.05 
2.90 
2.20 
4.50 
2.40 
7.00 
6.50 
9.70 
6.80 
9.00 

10.00 
5.00 
8.50 
4.50 
7.90 
5.10 

13.20 
4.78 
6.50 
7.80 
2.65 
L28 
7.90 
2.81 


Major  Abbot,  Chief  of  Eugineera* 
Report,  I860,  p.  336;  Mi^or  Ben- 
yaurd,  Chief  of  Engineers'  Be. 
_portl881,p.l445. 

Ma)or  Merrill.  Chief  of  Engineera* 
Report  1872,  p.  432.  Corrected 
by  adding  3.2  feet  M^jor  Ben- 
yaurd,  Cliief  of  Engineera*  Re* 

.    port,  1870,  p.  6n. 

^Qnited    Statea    Engineer  gauge 

I    records. 

High  water.  Major  Benysurd  MS. 
and  Chief  of  Engineers'  Report 
1876,  p.  Oil;  low  water,  United 
Statea  Engineer  gauge  records. 


United    Statea  Engineer  gauge 
recorda. 
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Table  No.  9,^Righe$i  and  lowest  annual  siaget  of  ike  MUtUHppi  River  and  principal 
trihntariee,  re/erred  topreatnt  or  most  recent  gaugee — ^Continiied. 

MISSISSIPPI  RIYEB.— ABKANSAS  CITY,  ABK.  (488  MILBS  BELOW  CAIBO.) 
[MiasiMippi  Birer  Commiflaion  gauge;  aero,  116.44  feet  above  the  Cairo  datum  plane.] 


Higheat. 

Lowest. 

Year. 

Daj. 

Gauge 
readiug. 

Day. 

Gauge 
reading. 

Bemarka. 

1880 

May  20-27 

May  16-18 

Feb  28 

Feet. 
45.10 

44.80 

47.10 
46.35 
46.50 
42.60 
46.90 
46.65 

45.38 
86.30 
40.50 
48.20 
50.00 
50.80 
40.5 

32.5 
40.00 
61.9 

6L13 

Kov.4 

FeH. 

5.90 
1.80 
3.40 
7.50 
4.20 
7.30 
7.70 
3.00 
0.30 
1.70 
4.80 
2.80 
10.50 
0.5 
2.10 
8.40 

—  2.36 

-3.« 

3.1 

—  2.8 

rJaD.14 

1881 

lSeptl4 

1882 

Dec.  23, 24 

1883 

Mar.ll 

Oct.  3,4 

. 

1884 

Mar.  7-9 

Sept.  29 

18ft5 

May  7-9 

Oct  24, 25 

1886 

May  4,5 

Nov.  16-18 

Nov.24.25 

rJan.6,7 

\Oct.20.2l 

1887 
1888 

Mar.25-27 

Apr.  21, 22 

Jnne80.Julyl.... 
Mar.27 

gauge  reoorda. 

1889 

Oct  28, 29 

1880 

Aug.  15-17 

Nov.  10-17 

Oct  28 

1891 

Apr.8-7 

1802 

Junel 

1893 

May  29 

Feb.   24-25,  Mar. 
29-30. 

Apr.  1,2 

Apr.19 

Oct  26 

1894 

Kov.8 

1895 
1896 

NoT.9.10 

Sept  22, 23 

Oct27-Nov.l 

1897 

Mar.29 

1898 

Apr.  19-21 

MISSISSIPPI  BIVEB.— GBEENVILLE,  MISS.  (478  MILES  BELOW  CAIBO.) 
[Mississippi  Biver  Commiasion  gauKo;  tero,  108  feet  above  the  Cairo  datum  plane.] 


1844 
1858 
1867 
1882 
1883 
1884 
1885 
1886 
1887 

1888 


1890 
1891 
1892 
189S 

1894 
1895 
1896 
1897 
1898 


Feb.  27.... 
Mar.  9-13  . 
Mar.  7, 8.. 
May  7, 8  .. 
Maye...- 
Mar.  21-26 

Apr.  21- 23 

Jnlyl  .... 
Mar.  17, 18 
Apr.  2, 3  .. 
June  1 . . . . 
May29... 

Feb.  26.... 
Apr.l  .... 
Apr.19  ... 
Mar.29... 
Apr.  21  ... 


42.16 

43.00 
89.92 
41.68 
40.40 
4L10 
88.05 
4L20 
40.80 

40.66 

81.85 
43.45 
43.25 
44.28 
44.30 

85.40 
27.76 
84.60 

46.16 


Dec.  23, 24 

Oct4 

Deo.  14 

Oct  25 

Nov.  15-17 

Nov.  22-24 

/Jan.  6.7 

\0ct21 

Oct  28, 29 

Ang.  15-17 

Nov.13-16 

Oct  27,28 

Oct  26,  27,  Nov. 
17-19, 30-Dec.  2. 

Nov.8.9 

Nov.  10, 11 

Sept  23 

Oct  30 


7.35 
5.60 
7.80 
8.30 
4.20 
1.85 
2.60 
5.40 
3.15 
10.00 
2.20 
2.80 
8.40 

-  1.01 
-9.59 

2.90 

-  LI 


'High-water    mark,     Miaaiaaippl 
Kiver  Commiaaian  levela. 


Missistlppi    Bivcr    Coininlatloo 
gauge  records. 


MISSISSIPPI  BIVEB.— LAKE  PBOVIDENCE,  LA.  (542  MILES  BELOW  CAIEU).) 
[United  States  Engineer  gauge;  zero,  89.62  feet  above  the  Cairo  datum  plane.] 


1862 
1867 


18n 
1872 
1873 
1874 
1876 
1876 

1877 

1878 
1879 


Mayl 

May  28 

Mar.  21-23.. 
Apr.  19, 20.. 
Apr.  12-14.. 

May  6,7... . 

Mar.  23-24.. 
Feb.  14-16... 
Apr.  8  ...... 


40.87 
89.99 


35.15 
86.12 
87.87 
87.29 
87.95 

86.82 

86.80 
86.00 
88.06 


Deo.  31 

2  60 

Dec.  29 

—    8  85 

Nov.4 

0  91 

Nov.16 

0  96 

Nov.12 

6.90 

Dec.  31 

1  25 

/Jan.  1-3 

1.25 

tOct  17,18 

3.20 

Oct  27,28,  Nov.5,6. 
Oct  16, 17 

3.75 
0.55 

Nov.  8 •••••• 

6.20 

Major  Merrill,  Chief  of  Engineers' 
Report,  1872.,  p.  432. 

Mfkjor  Merrill.  Chief  of  Engineers* 
Boport  1872.  p.  432.  (A  higb- 
water  mark,  levels  of  Missiaaippi 
Biver  Commiaaion,  makea  this 
38.31.) 


United    StotM   Engineer  gauge 
records. 


APPENDIX  X  X — KEPOBT  OF  MISSISSIPPI  EIVER  COmilSSIOK.      3261 


Tablb  No.  9,—nigke$t  and  loteeBt  annual  itages  of  the  Mi9»isHppi  Hirer  and  principal 
triimiariet,  referred  topretent  or  moat  recent  ^aiff^e0--€oiitinaed. 

MIB8ISSIPFI  SIYSB.— LAXE  PBOYIDEKCE.  LA.  (648  MILES  BELOW  GAIBO.)-Contijia0d. 


Highest. 

Lowest. 

Tew. 

Dey. 

,a. 

Day. 

Gaage 
reading. 

Bemarka. 

1881 

Msr.ll 

F0tt. 
86.17 
8&32 
86.47 
88.40 
85.56 
87.81 
88.01 

88.10 

29.40 
41.05 
41.00 
41.0 
41.86 
34.40 
25.80 
83.25 
44.{I4 
44.85 

Sept  14-19 

Bee.  25 

FesU 
8.00 
5.80 
4.20 
5.55 
6.40 
2.55 
1.52 
2.08 
5.50 
2.80 
8.50 
0.60 
0.70 
0.75 

—  4.25 

1.00 

—  8.70 

18^ 

Mar.20 

1883 

Mar.ll-U 

Mar.23,24 

May  10, 11 

May7 

Oct.2 

1884 

Dec.  15 

1885 

Oct.  26 

1880 

Nov.  10 

1887 

Mar.26 

Nov.  22-24 

/Jan.7.8... 

\Oci.  21-23 ... 

1888 

Apr.24,25 

July  1,2 

1880 

Oct.  29. 30 

United    Statea  Engineer    gauge 

1880 

Mar.  15 

Aug.  17 

reoorda* 

1891 

Apr.1-4 

Nov.13 

Oct  28. 29 

N0T.19-Dec.2.... 

Nov.  9, 11,12 

Nov.17 

1882 

Jnne2 

18»3 
1804 

May  15-17 

Peb.25.26 

1896 

Apr.2,3 

1886 
1897 

Apr.20,21 

Mar.30 

Sept  23-26 

NoT.2-6 

1888 

Apr.23 

MISSISSIPPI  RIVEB^YICKSBUSG,  MISS.    (509  MILES  BELOW  CAIRO.) 
[United  Statea  Engineer  gange;  aero  66.04  feet  above  the  Cairo  datam  plane.] 


1828  ' 

1844  1  Jane  28. 
1849  Apr.  26 . 
185U  1  June  4.. 

1835  I 

1858     June  26. 


1860 
1888 


1885 


1867 
1871 
1872 

1873 

1874 
1875 
1876 
18n 
1878 
1879 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 

1888 

1889 
1890 
1891 
1892 
1898 
18»4 
1886 
1896 
1887 


Apr.  21 . 
Apr.  27 . 


May  2.8.... 

May  29, 30.. 

May  2-5.... 
Apr.  21.... 

May  10 

May8-13... 
Mar.  24-27 . 
Feb.  17 


Apr.a9. 
Mar. 


far.  10-12. 
Mar.  20, 21. 

Apr.  7 

Mar.  25.... 

Feb.  3 

May  7-9.... 
Mar.  28-31 . 

Apr.  26.... 

Jnlya 

Apr.24,25. 
Apr.  2-4... 
June  2, 8... 
May  82, 23.. 

Apr.  2 

Apr.  3.4... 
Apr.  21  .... 
Aiv.16.... 
Apr.24»25. 


46.38 
46.18 
46.38 
47.08 


46.98 


48.28 
5L10 


46.48! 


49.02? 


89.50 

40.60 

45.70 
48.00 
44.90 
41.60 
40.95 
89.46 


43.15 
41.85 
48.75 
48.80 
40.00 
42.40 
44.15 
44.70 

44.18 

84.45 
40.05 
48.10 
48.45 
48.30 
40.00 
81.70 
80.00 
99.4» 
49.40 


Oct  81. 


Dec.81 

Dec.  30 

/Jan.  1 

\Oot.23,24 

Nov.  l«,  21.... 

Nov.  13-15.... 

Dec.  30, 81 

Jan.  6,7 


Nov.  17 . 


Oet.27 

Sept.  19, 20 

Dec  26 

Oct.6 

Dec.  15 

Oct.  26, 27 

Nov.  16 

Nov.  24, 26 

/Jan.  7,8 

\Oct.  23-25 

Oct30-Nov.l.. 

Aug.  17-24 

Nov.  16-18 

Oct.  80 

Oct.  28, 29 

Nov.  11-14 

Nov.  13,14 

Sept  25 

Nov.  5-10 


L82 
7.28 


.  0.88 
.  1.30 
2.35 
2.70 
8.15 
8.10 
4.05 
t2.25 


8.8 


7.70 
8.65 
7.60 
2.90 
4.85 
4.90 
0.00 
~    8.92 

—  L85 
t2.40 

—  0.70 
9.00 

—  2.50 

—  1.00 
0.30 

—  5.31 
— 6.50 

1.00 

—  3.5 


H.  and  A.  Report,  p.  172.  Major 
WUlard,MS.,189i: 

}M^or  Willard,  MS.,  1891. 

High  water,  M%1or  Willard.  MS.. 
1891 .  Low  water,  H .  and  A .  Re- 
port, p.  534,  corrected  by  sub. 
tract ing  1.32,  authority  or  Major 
Willard,  MS.,  1891. 

Mi^jor  Willard,  MS.,  1891. 

Major  Merrill,  Chief  of  Engineeni' 
Report,  1872.  p.  433.  Mfdor  Wil- 
bird,  MS.,  1891. 

MiOor  Willard,  MS.,  1891.  (Major 
Abbot,  Chief  of  Engineere'  Re- 
port, 18(»,  p.  337  gives  this  aa  2.8 
leas  than  1862.) 

MiOor  Willard.  MS^189L 


United    States    Engineer   gauge 
'    records. 


High  water,  United  Stotes  Engi- 
neer gauge  records.  Low  water, 
pilots'  log. 


United    States   Engineer  gange 
records. 
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Tablb  No.  9. — Highest  and  lowest  annual  stages  of  the  Mississippi  River  and  prin^pal 
tributaries,  referred  to  present  or  most  recent  gauges--Contmued. 

MISSISSIPPI  KIVEB.-8T.  JOSEPH,  LA^    (548  MILKS  BBLOW  CAIBO.) 

[MiaBissippi  River  Commiasion  gauge;  sero  62.74  feet  above  the  Cairo  d»tnm  pUne.] 


Highest. 

Loweat. 

Tear. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

Bemarka. 

1881 

Mar  13        .-  -- 

Feet. 
39.20 
44.90 
41.90 
44.08 
38.37 

t30.60 
45.15 
43.80 
44.55 
44.10 
36.90 
27.85 
35.15 

45.06 

Fett, 

1882 

Mar.  20. '21 

Apr.  7 

Dec  26 

7.80 
4.20 
3.95 

1883 

Oct.  8,9 

Deo.  16 

1884 

Mar.  23 

1885 

Feb.3 

1889 

Jnly  3,  4 

Oct30-Xov.l 

Aug.  20-22 

-3.95 
6.20 
-4.00 
—2.00 
—1.60 
—7.74 
-9.3 
—2.25 
-6.40 

1890 

Apr  23     ...■..•.. 

gauge  recorda. 

1891 

Apr.  11 

Nov.  15,  18 

Nov.6,7 

1892 

June  3,4 

1893 

May  22  23 

Oct.  29 

1894 

Apr.  2,  3 

Nov.  10-13 

Nov.  13 

1895 

Apr.  4 

1896 

Apr.  22 

Sept.  25-27 

1897 

Apr.  17 .• 

1898 

Apr.  25, 26 

MISSISSIPPI  RIVER.— NATCHEZ,  MISS.    (700  MILES  BELOW  CAIRO.) 
[United  States  Engineer  gauge;  zero  36.88  feot  above  the  Cairo  datum  plane.] 


1871 


1872 

1873 

1874 

1875 

1876 

1877 

1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 

1888 

1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 


May2,4,5 

May30....^ 

Apr.  20..' 

Apr.  25,26 

May  15, 16 

May  80, 31 

Mar.  28 

Feb.  17-20 

Apr.  16 

Mar.  16,19 

Mar.  28,29 

Apr.  7-9 

Mar.  24-26 

Feb.  3-5 

May9-ll 

Mar.  30- Apr.  3.. 
Apr.27-Mayl.. 

Mar.  12,13 

Apr.  23 

Apr.  11,  12 

June  26 

May22-24 

Apr.  3,  4 

Apr.  3-5 , 

Apr.  22 

May2 

Apr.  26,  27 


43.8 

89.85 

40.16 

45.60 

41.85 

43.85 

40.70 

39.20 
36.80 
43. 5U 
40.80 
47.75 
44.00 
47.40 
42.60 
43.75 
44.20 

43.40 

34.15 
48.60 
46.32 
48.10 
46.80 
40.60 
31.50 
38.25 
49.89 
47.40 


Dec.  14 -16 

/Jan.  1 , 

\()ct.  24.  26 , 

Nov.  17 

/Jan.l 

\Nov.  15,  16 

Dec.  31 

/Jan. 9 

\()ct.  17,18 

Nov.  8 , 

Oct.  18-22 , 

Oct.  28 

Sept.  21,22 

Nov.  6-9 , 

Oct.  6 

Oct.  1,2 , 

Oct.  27 

Nov.  8 

J^ov.  2^-27 

/Jan.7 , 

\()ct.23 

Nov.  3-5 , 

Aug.  19-21 

Nov.  16,  18-20. 

Oct.  29-31 , 

Oct.  29 

Nov.  10-13 

Nov.  13-16 

Sept.  25 

Nov.  6 , 


1.2 


0.00 
0.95 
2.15 
2.70 
7.00 
7.25 
2.90 
1.40 
5.40 
6.36 
1.80 
7.30 
4.70 
9.70 
4.90 
7.70 
6.50 
2.80 
0.75 
4.50 
5.70 
2.70 
1L60 
8.69 
6.00 
6.05 
1.00 

1.00 
8.05 


Chief  of  Engineers*  Report.  1876, 
p.  613.  MiOor  Merrill.  Chi<>r  of 
Engineers'  Beportt  1872,  p.  433. 


United    States   Engineer  gange 
records. 


I 


MISSISSIPPI  RIV1ER.-RED  RIVER  LANDING,  LA.    (766  MILES  BELOW  CAIRO.) 
[United  States  Engineer  gauge;  zero  23.85  feet  above  the  Cairo  datum  plane.] 


1867 


1871 


40.8 


44.6 


Deo.  81.. 


t2.00 


Mi^or  Merrill,  (Thief  of  Engineers' 
Report,  1872,  p.  484.  Corrected 
by  addine  8  feet.  M^)or  Ben- 
yaurd,  Chief  of  EnginMia*  Re- 
port, 1876,  p.  614. 

High  water,  Mi^or  MerrfU,  as 
above;  low  water,  Unltad  Stetas 
Engineer  gauge  leooKdi. 
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Table  No.  9. — Htghett  and  lowest  annual  stages  of  ike  Mississippi  River  and  principal 
tributaries^  referred  to  present  or  most  recent  gauges— Continw^. 

MISSISSIPPI  BIYEB.— BBD  BIYBB  LANDING,  LA.    (765  MILES  BELOW  CAIRO.)— Cont'd. 


Highest. 

Lowest. 

Tear. 

Day. 

Gange 
reading. 

Day. 

Gange 
reading. 

Bemarka, 

1872 

May  6 

Ftet. 
39.42 

89.02 

47.06 

4a  46 

46.41 

40.65 

Deo.  16 

Feet. 
0.00 
1.50 
2.25 
1.90 
6.00 
6.20 
2.26 
0.85 
1.95 

t5.70 
0.55 
610 
3.40 
9.10 
3.95 
6.30 
6.70 

f2.70 
0.46 

f3.90 
2.40 
8.80 
0.90 
2.12 
4.10 
—    0.26 
-0.60 
3.75 
0.35 

1873 

Jnnel2         

/Jan.l 

1874 

Apr.  16 

\Oct.26 

Noy.23 

1875 
1876 

Vav3 

/Jan.l 

United    States   Engineer  gauge 
records. 

*«y* 

Mavis 

\Nov.l3,14,16,17.. 
Deo.  30 

1877 

June  1-3 

/Jan.3-10 

1878 

\Oct.  22,23 

Dec.  1 

M%|orWIllard,M& 

1879 

Feb.  19, 20 

35.00 
44.06 
40.10 
48.50 
45.20 
47.30 
41.96 
41.94 
43.00 
41.75 
34.00 
48.67 
45.48 
48.87 
47.72 
89.60 
31.22 
87.40 
L  ft0.ilO 
44.30 

Oct.  24, 25 

18S0 
1881 
1882 
1883 
1884 
1885 
IS» 
1887 
1888 
1889 
1890 
1891 
1892 

Apr.  22-24 

Apr.0-9 

Oct  26, 27 

Sept  21, 22 

Oct  18 

Mar.  27 

Apr.  9   

Oct  7,8 

Mar.  29-^1 

Feb  5  6    

Oct  1,2 

Oct  26 

MaySl 

Nov.7 

Apr.  8 

KoT.25 

Apr.  30 

Oct  23, 24 

NoT.4-6 

United   Stotes   Engineer  gauge 

Mar.  13 

Apr.  23 

Ang.23,24 

Nov.12.13 

Oct  31 

records. 

Apr.2J.May4.... 
June  27 

.f  nnA  H^SJ 

Oct  28-81 

1894  '  Anr.  5.1! 

Nov.12 

1895 

Apr.  4-0 

Kov.  14 

1896 

1897 

Apr.  22,23 

May  14, 15 

Sept  25, 29 

NoT.8,4,6 

1898 

Apr.  28-30 

MISSISSIPPI  RIVER.— BAYOU  SARA,  LA.    (800  MILES  BELOW  CAIRO.) 
[Mississiptri  RiTer  Commission  gange;  zero  23.95  feet  above  tbe  Cairo  datum  plane.] 


1889 
1890 
1891 
1882 
1893 
1894 
1893 
1896 
1897 
1888 


Mar.  13, 14.... 

Apr.  21 

Apr.29-May6 

June  28 

June  24, 26 

Apr.  6-7 

Apr.6,6 

Apr.  23, 24.... 
May  13-16.... 
Apr.  27-30 


28.00 
41.20 
38.80 
42.25 
41.50 
83.10 
24w7 
80.7 
43.7 
87.6 


Nov.a-6 

Ang.30-Septl. 
Nov.  10-16-.^., 

Oct  31 

Oct  25 

Nov.  11-14 

Nov.16 

Sept  29,  Oct  2. 
Nov.4 


—2.10 

4.00 

f-1.8 

—0.75 

0.22 

f— 2.7 

-a.8 

0.2 
f-1.4 


Missisiiippi    River    Commission 
^    gange  records. 


MISSISSIPPI  RIVER.— BATON  ROUGE,  LA.     (833  MILES  BELOW  CAIRO.) 
[United  States  Engineer  gauge;  aero  20.06  feet  above  the  Cairo  datum  plane.] 


1851 

1854 

1862 

1869 

1871  I 

1872 

1B73 

1874 

1875 

1876 

1S77 

1878 
1879 
1880 
1881 
1882 
1883 
1884 
1886 
1886 
1887 


Apr.  1 . 


May7 

June  17 

Apr.  16 

May  13 

May8.16,16. 
June  1,4.... 


May  19 

Feb.  15-17 

Apr.22-24 

Apr.8 

Mar.  26 

Ajir.9 

Mar.24 

Jan.  30. 8L  Feb.  2. 
MaySl-Jnnea... 
'       10 


84.63     Nov.  24. 


86.07 
84.49 
84.52 
29.05 

89.85 

86.16 

29.76 

83.40 

29.66 

29.35 
26.10 
88.20 
80.05 
86.96 
36.08 
86.20 
8L90 
8S.10 
83.66 


Dec.  28 

/Jan.l 

\Oct20 

Nov.  21 

/Jan.l 

\Dec.  11-18 

I  Dec  30.31 

/Jan.9 

\Oct22,23 

Nov.  6 

Nov.  21-24 

Oct  13-16, 25, 26. 

Sept  22 

Oct  18 

Oct7 

Oct2 

Oct  31 

Nov.  20 

Not.  28 


3.20 
f0.20 


L15 

2.32 

2.35 

2.30 

8.95 

4.10 

L70 

0.90 

3.10 

3.30 

2.U0 

4.00 

2.0U  I 

6.18 

8.10 

4.30 

4.65  , 

2.25 

LIO  [ 


Major  Merrill.Cbief  of  Engineers* 
Report,  1874,  p.  49L 


United    States 
records. 


Engineer  gauge 
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Table  No.  9. — Highest  and  lowest  annual  stages  of  the  Mississippi  River  and  principal 
tributaries f  referred  to  present  or  most  recent  gauges — Continaed. 

MISSISSIPPI  RIVER— BATON  ROUGE,  LA.    (833  MILES  BELOW  CAIRO.)-C<mtiiiuod. 


Higheat 

Lowest. 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

Remarka. 

Apr.29-May  3.... 

Mar.  13. 14 

Apr.21,22 

May  3,5 

Feet. 

82.50 

26.75 
86.60 
86.55 
88.45 
38.40 
80.95 
23.65 
28.85 
40.«5 
84.60 

/Jan.  10 

Feet. 
2.90 
3.65 
2.50 
5.45 
1.20 
2.50 
2.65 

0.4A 
0.80 
2.56 
1.4 

1888 
1889 

\Oct.21,22 

Oct.  27,28 

1890 
1801 

Aug.  22-24 

Nov.  8,10,11 

Oct.  31 

1892 

Jane  28 

Unit^^d   States   Engineer   gauge 
1    record 

1893 

Jaiie  23 

Sept.  14,  Dec.  4-5  .. 
Nov.  14 

1894 

Apr.5 

1805 

Apr.6 

Nov.  16 

1896 

Apr.  23, 24 

May  13-15 

Oct.2 

1897 

Oot.26     

1888 

Apr.  20, 30 

MISSISSIPPI  RIVER.— PLAQUEMINE,  LA.  (854  MILES  BELOW  CAIRO.) 
[Mississippi  River  Commission  gauge;  sero  21.06  feet  above  the  Cairo  datum  plane.] 


1880 

Apr.  23-25 

Apr  3-9    

r29.00 
f26.00 
f81.30 

30.80 

31.70 

27.70 

23.00 

31.90 

31.05 

3:<.50 

33.75 

26.80 

20.0 

25.1 

30.57 

1881 

Sept  21, 22 

Oct.  15-18,  Nov.  S- 

11. 
Oct.7 

fl.70 
t3.80 

1.35 
2.90 

1882 
1883 

Aiar.  21-27 

Apr.  9 

1884 

Mar.24 

Oct.  1,2 

1885 

Jan.30-Feb.5 

Mar.  13, 14 

Apr.22 

1889 

Oct  30 

1.10 
3.65 
0.20 
0.50 
0.80 
-4>.»4 
—0.85 
1.2 
0.8 

1890 

AuK.22,23 

Nov.  13 

1891 

Apr.  15-22 

June  13..... 

gaugi  records. 

1892 

Oct  30 

1893 

J  une  23... 

Dec.  5, 7 

1894 

Apr.6 

Nov.l4 

1805 

Apr.6,7 

Nov.  21 

1896 

Apr.22-24 

May  13-17 

Apr.  29, 80 

Oct2,5 

1897 
1698 

Nov.  9, 10, 22 

MISSISSIPPI  RIVER.— DONALDSONVJLLE,  LA.  (885  MILES  BELOW  CAIRO.) 
[United  States  Engineer  gauge;  zero  a  19.48  feet  above  the  Cairo  datum  plane.] 


1890 

Aug.  21, 22 

Nov.6 

4.14 

1.70 

2.30 

1.90 

l.OO 

1.25 
2.95 
2.05 

United    Stotea 
reoords. 

1891 

Mar.  18, 20 

June  13. .......a.. 

27.90 
30.15 
30.60 
24.35 
18.60 
23.05 
33.7A 
27.95 

1692 

Nov.9,10 

Dec.  4          

1893 

June  23 ,.-,.,,, 

1894 

Apr.6,6 

Apr.6 

h'ov.ll 

Engineer  gauge 

1885 

Nov.30 

1896 

Apr.  23. 24 

May  13    

Oct  3,4 

1897 

Nov.  6,  7. 17, 18, 26. 

1898 

Apr.  28, 29 

a  ProvisionaL 
MISSISSIPPI  RIVER.~COLLEGE  POINT,  LA.  (904  MILES  BELOW  CAIRO.) 
[Mississippi  River  Commission  gauge;  zero  21.24  feet  above  the  Cairo  datum  plane.] 


1880 
1881 


1884 
1885 
1889 
1800 
1891 
1892 
1893 
1894 
1895 
1806 
1897 
1898 


Apr.  18, 20-23 
May  22-24  ... 

Mar.  26 

Apr.9 

Mar.24 

Jan.3U-Feb.l 
Mar.  12-14... 

Mar.  16 

do 

June  13 

June  23 

Apr.5 

Apr.6 

Apr.22 

May  15 

Apr.  27-30... 


21.30 
19.05 
23. 20 
23.45 
24.10 
21.10 
17.48 
23.90 
23.45 
25.62 
25.90 
20.55 
15.15 
19.25 

23.50 


Nov.2 

Aug.  27,  Sept  19., 
Oct  13,  Nov. 7... 

Oct  12, 13 

Dec.2 


Oct  28 

Aug.  22 

Oct  21 

Oct  27,  Nov.  20.. 

Dec.7 

Nov.  14 

Dec.4 

Nov.8 

Nov.  10 


2.65 
1.35 
2.45 
L40 
1.25 


0.20 
2.22 
0.00 
0.25 
0.05  I 
-0.91 

—0.80  I 
0.52 

—0. 15  , 


MisHissippi    River    Coiiiiiiisslo& 
gauge  records. 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.      3265 


Tabub  No.  Q.^Highest  and  lowest  annual  stages  of  the  Mississippi  Biver  and  principal 
tributaries,  referred  to  present  or  most  reeent  gaugeS'-Gonttaned. 

MISSISSIPPI  RIVEB.--CARBOLLTON,  LA.  (967  MILES  BBLOW  OAIBO.) 
[United  States  Engineer  gange;  aaro  20.91  feet  abore'the  Cairo  datum  plane.] 


Yeta. 


Higheat. 


Uay. 


Gauge 
reading. 


Lowest. 


Day. 


Oange 
reading. 


Bemarka. 


1828 
1844 
1849 
1850 

1851 

1852 

'1853 

1854 
1868 
18S0 
1880 
1882 

1871 

1872 
1873 
1874 
1875 
1876 

1877 

1878 
1879 
1880 


1881 
1882 
1883 
1884 
1885 
1886 
1887 

1888 

1880 
1800 
1801 
1S92 
1883 
1804 

1806 

1886 
1897 


Apr.l 

iiiff'iiTs*  .*"."'*. 
Jan.  21, 28, 80.  Feb. 

2. 
Mar.27-80 

May  30 

May  30,  JBl,  Jane 
2.3. 

Apr.  14 

May  10,12 

May  2,4,6 

Feb.  6 

May  6 

June  3,4 

Apr.  16 

May  3-5, 14-16, 18  . 
May  11 

June  4,8 

Mar.  21 

Feb.  20, 22 

Apr.22,24 


Apr.  12  ... 
Mar.  27... 
Apr.7  .... 
Mar.  18  ... 
Jan.  22, 23. 
May  31  ... 
Apr.  6-0  .. 

Apr.26... 

Mar.  13. 14 
Mar.  18-17 
Mar.  16... 
June  10... 
June  22... 
Apr.6 

Apr.  8 

Apr.  24... 
May  18  ... 
Apr.  25... 


Feet. 
15.2 
14.5 
15.2 
13.8 

15l4 

14.1 

fl5.0 

114.7 
15.1 
15.6 
13.4 
15.9 

15.4 

12.80 
12.93 
15.70 
11.30 
12.70 

11.10 

11.80 
10.80 
18.90 


12.65 
14.95 
15.40 
15.60 
18.56 
13.80 
14.50 

14.70 

11.60 
16.10 
16.00 
17.85 
17.45 
18.50 

10.15 

18.70 

19.  ir 

15.90 


Feet. 


Oct.6... 
Nov.  18  . 


NOT.24 

rFeb.4 

tAng.22,Noy.2. 
Oct.  26 , 


Deo.  80 

Nor.  5, 7-9. 
Nov.  13-... 
Oct.  18 


Doc.  27 

Nov.  20 

Nov.  24 

Nov.  13 

Dec.30 

/Jan.9 

\Oct.7,22-24. 

Nov.  22 

Nov.  24 

Nov.2 


Sept  10... 

Nov.8.... 

Oct.  15 

Deo.  2, 5... 

Oct.  24.... 

Nor.  27  ... 

Nov.  20... 

/Jan. 10 

\Oct.l6,29. 
i  Nov.  9,11. 

Aug.  11... 

Oct  21.... 

Nov.  21... 

Dec.8 

Nov.  15... 

{Jan.l 
Nov.  9,  10, 
Dec.  23. 
1  Oct9-ll.. 
Nov.  27... 


12,  24, 


2.1 
—0.5 

0.2 

0.6 

2.0 

?1.2 

to.o 

0.4 
—0.4 
-0.7 


-1.60 

0.08 

0.10 

0.10 

-L20 

— L40 

0.00 

—0.10 

—0.80 

0.30 


0.80 

1.00 

0.60 

0.30 

0.90 

-0.40 

—0.70 

—0.20 

0.10 

0.40 

1.50 

-O.05 

0.15 

O.HO 

—0.05 

0.00 

0.06 


H.  and  A.  Bep..  p.  172. 
H.  and  A.  Bep.,  p.  172. 
H.  and  A.  Kep.,  p.  516. 
H.  and  A.  Bep.,  p.  517 

H.  and  A.  B«p.,  p.  62L 
H.  and  A.  Bep.,  p.  525. 
H.  and  A.  Bep.,  p.525. 
H.  and  A.  Bep.,  p.  527. 

H.  and  A.  Bep.,  p.  528. 
H.  and  A.  Bep.,  p.  536. 
H.  and  A.  Bep.,  p.  54a 
H.  and  A.  Bep.,  p.  541. 
M^jor  Abbot,  Cnief  of  Engineers 

Bep.,  1869,  p.  837.  and  1875,  p.  568. 
Major  Merrill,  Chief  of  Englneera 

Bep.  1872,  p.  434. 


United  States    Engineer   gauge 
'    records. 


High  water,  Mississippi  Biver 
Commission  discharge  party 
gauge  recordn.  Low  water, 
united  States  Engineer  gauge 
records. 


0.75 
0.10 


United  States    Engineer   gauge 
'    recorda. 


MISSISSIPPI  BIVBB.-FOBT  JACKSON,  LA.  (1,039  MILES  BELOW  CAIBO.) 
[Mississippi  Biver  Commission  gaoge;  zero  19.26  feet  above  the  Cairo  datum  plane.] 


1801 
1892 
18B3 

1804 

1886 
1806 
1807 

1888 


Mar.  81 

June  18 

June  15 

Apr.8-9 

Oct8 

Apr.2.8 

Apr.  19 

Apr.22.28,20,May 

14,16. 
Apr.  23, 28 


6.9 
6.86 
6.70 
6.8 
a8.0 
4.6 
5.90 

6.7 


Nov.80. 
Nov.  20. 
Deo.  7... 


^NoT.12.14.... 

Jan.9,  Deo.  13. 

Deo.  4,6 

Dec.8 


0.50 
0.50 
0.3 
0.3 

0.4 
0.0 
0.85 


rMlssissippi    Biver    Commission 
\    gauge  records. 
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I  storm  on  the  Gulf. 
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Table  No.  9.^Highest  and  lowest  annual  stages  of  the  Mississippi  River  andprinoipdl 
tributaries^  referred  to  present  or  most  recent  gauges — Continued, 

ABKAKSAS  RIVER.— LITTLE  ROCK,  ARK.  (176  MILKS  FROM  MOUTH.) 

[United  States  Engineer  gange;  lero  241.53  feet  above  the  Cairo  datum  plane.] 


Highest. 

Lowest. 

Year. 

Day. 

Gaage 
reading. 

Day. 

Gauge 
reading. 

Remarka. 

1867 

Feet. 
31.00 

26.00 
22.60 
23.00 
21.80 
26.30 
27.50 
24.30 
16.00 
14.80 

18.40 

25.70 
30.60 
13.60 
28.60 
17.90 
17.60 
20.30 
23.30 
26.80 
22.70 

31.30 

27.  ?0 
24.80 
25.80 

FmL 

MiKJor  Merrill,  Chief  of  Engineers 
Rep.  1872,  p.  432. 

1872 
1878 

May  20, 21 

Am  12 

Deo.  4, 6. 14,15 

Sept  23, 26 

Sept.  4-7 

0.80 
0.40 
0.00 
0.50  1 
1.00  1 

1874 

Apr.25 

1875 

Aag.5 

Nov.27 

1876 

July  7            

Oct  18 

1877 

Juue  13 

1878 

May  28 

1 

1879 
1880 

Feb.3 

Oct.  23, 24 

-l.OO  1 

0.80  ' 
1.00 
1.80 
8.30 

4.90  ; 

4.80 

Mar.  15 

May  29. 30 

rJan  15  18 

Feb.  20 

1881 

1882 

Feb.  25 

Sept.  23-26 

Oct.8,9,12  13 

Nov.  17-21 

Dec.  8, 24-29 

Nov.8.9,16 

Nov.20 

1883 

Feb  19 

1884 

Feb.  15 

1885 
1886 

Apr.  27-29 

Feb.  16 

4.40     United    States   Engineer  ganfa 
3. 20    '    reoorda. 

1887 

May  6 

M«v23 

2.00 
3.40 
8.90 

1888 

Oct.l^Nov.6 

Oct.  29 

1889 

Mar.27 

1890 

Apr.29 

Aug.  17-19 

4.50 

* 

1881 

Apr.24 

Nov.  12, 13 3.90  1 

1802 

May  21 

/Jan.  17 

6.00 
6.60 
4.20 
3.20 
a  Kn  1 

1893 

May3 

U)ct.  13-16 

Nov.  10-20 

Nov.29-Dec.2.... 

\fa.v  90    Nov  A-11 

1884 
1895 

Mar.22,23 

Dec.  27 

1896 

Jan.l 

23.00     ()ctI^19/22,24,27,28'    '      3.75  1 

1887 

Map.21 

23  20   /Oct. 26-31,  Nov.  14- 

}    ^^ 

1896 

May  11 

29.30 

I    16,  Deo.  7-11. 

'     • 

ATCHAFALAYA  RIVER.-BARBRES  LANDING,  LA.  (0  MILES  FROM  HEAD.) 
[Mississippi  River  Commission  gauge;  aero  24.17  feet  above  the  Cairo  datum  plane.] 


1880 

1881 

1882 

1883 

1884 

1885 

1886  I 

1887 

1888 

1889 

1890 

1891 

1882 

1893 

1894 

1896 

1890 

1897 

1898 


Apr.4-9 

Mar.27 

Apr.8-10 

Mar.  30, 31 

Feb.  1-6 

May  28,  Junel 

Apr.9 

Apr.  .30-May  8.... 

Feb.  11-13 

Apr.28 

Apr.25-May4.... 

June  27,28 

June  26-28 

Apr.6,7 

Apr.6 

Apr.23,24 

May  18, 14 

May  2 


40.00 
49.90 
46.30 
48.60 
41.6 
41.8 
4.3.1 
40.7 
33.6 
49.7 
45.66 
49.7 
48.70 
30.15 
29.45 
85.80 
90.95 
42.85 


Oct.  27 

Sept.  18 

Oct.  16-18 

Oct.  17 

Oct.  .3,4 

Oct.  30,31 

Sept.  13, 14 

Sopt.6-7,26 

Oct  30 

Nov.7 

Aug.  24-27 

Nov.  7,8 

Oct.  25 

Nov.  18 

Nov.12 

Nov.  13, 21 

Sept.  30 

Oct.  26 


5.00 

—1. 20 

8.60 

—0.40 

1.7 

1.6 

1.7 

0.1 

0.9 

2.4 

6.3 

—1.0 

0.20 

0.80 

—1.70 

—1.25 

0.45 


United    States    Enginter   gauge 
'    records. 


Mississippi    River    Commiaaloa 
gauge  reoorda. 


ATCHAFALAYA  RIVER.-SIMMSPORT,  LA.  (4  MILES  FROM  HEAD.) 
[United  States  Engineer  gauge;  aero  24.17  feet  above  the  Cairo  datum  plane.] 


1884 

Oct.4 

t5.5 

1885 

Feb.  ^6 

t43.8 

1887 

Oct.  1-3 

t-0.66 
0.48 
2.00 
4.80 

L67 

1888 

Apr.80,Mayl.... 
Feb.  13...... 

38.80 

Oct.  30 

1889 

32.19 
45.60 
43.32 
46.64 

49.33 

t40.71 

Nov.7 

Aug.  26 

gauge  reoorda. 

1890 

Apr.  22, 23 

Apr.26-May2.... 
June  24..... 

1801 

Nov.8 

1882 

Oct.  15 

High  irater.  Hiaaiaalppl  River 
Commission  gaage  records.  Low 
water,  Missfisippi  Riv«r  Com- 
mission discharge  party. 

\Miasiasippi    River    Oommlasiim 

/    discharge  party. 

1887 

May  18 

1888 

Apr.28 
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Tablx  No.  d.—Higkeit  and  l&wett  annual  stage$  of  ike  MissUHppi  River  and  principal 
iributariee,  rrferred  to  present  or  mot<  recent  ^aupef— Coutinoed. 

ATCHAFALAYA  RIVBR.-WE8T  MBLYILLS,  LA.  (27  MILES  FROM  HEAD.) 

[United  States  Weather  Bnrean  gaage;  sero  20.17  feet  above  the  Cairo  dafcnm  plane.] 


Highest. 

Lowest. 

* 

Te». 

Day. 

Oaoge 
reading. 

Day. 

Gangs 
reading. 

Bemarks. 

1882 

Feet. 

3r.o 

Feet. 

United  States  Signal  Serrice. 

MiMissippi  River  Commission 
gauge  records. 

High  water,  Mississippi  River 
CoromiBHiongange records.  Low 
water,  Uuited  States  Signal  Serv- 
ice gaugi^  records. 

United  States  Signal  Service 
gauge  records. 

HiKh  water,  United  States  Signal 
Service  eauge  records.  Low 
water,  MissisHippi  River  Com- 
mission  gauge  records. 

1884 

Oot4 

t8.85 
t8.9 

8.9 
L60 

8.40 
4.50 
7.3 
1.5 
2.80 
3.60 
l.O 
1.2 
8.8 
L8 

1886 

Feb.  2-8 

8L66 

81.7 
8S.1 

8L90 

28.80 

86.4 

88.7 

85.0 

86.0 

82.2 

27.9 

KOT.l 

1886 

MayS&JnneS.... 
Apr.  8-18  i 

Sept  14 

1887 

Sept.  16 

1888 

Mar  8,4 

Oct  21, 80, 31 

Noy.6,7 

1888 

Mar.ia-1& 

Apr.27-29 

Apr.9-May8 

June  25.... 

1800 
1881 

Aug.  25. 26 

Nov.7 

Mississippi    River    Commission 
gauge  records. 

1802 

Oct.24-27    

1888 
1884 

June  27-30 

Apr.0,7 

Nov.17,18 

Nov.12,13 

170T.21 

1886 

Anr.O 

United   States  Weather  Boiean 

1886 

Oot.2,3 

gauge  records. 

1887 

llaTlS 

86.1 

Not.  10  .: 

CUMBERLAND  RIVER.— NASHVILLE,  TSNN.  (234  MILES  FROM  CAIRO.) 
[United  States  Engineer  gauge.] 


1847 

1878 
1874 
1875 
1876 
U77 
1878 
1879 


1881 
1882 
1883 
1881 
1885 
1886 
1887 
1888 


1881 
1892 
1893 

1894 
1896 
1886 
UB7 


Apr.  17 . 
Mar.  2.. 
Jan.  29.. 
Jan.  22.. 
Apr.  26. 
Jan.  19.. 


Mar. 
Jan. 
Jan. 
Feb. 
Mar. 
Jan. 


20  .... 

26 

22 

14 

15, 16  . 

21 

10,11  . 


Feb. 
Mar. 
Mar. 

Apr. 
Feb. 


21.. 
6.. 
14. 
26. 
22.. 


Feb.  9... 
Mar.  25. 
Apr.  7-. 
Mar.20. 
Jan.  28.. 


54.7 


49.60 
41.50 
84.40 
40.50 
27.30 
41.60 

46.50 

83.00 

9S.30 

41.60 
48. 3Q 
37.80 
49.30 
44.30 
39.20 
35.80 
50.70 
49.30 
88.80 
40.80 

42.30 
81.70 
42.90 
49.25 
38.80 


Oct  14 

JulylO 

Sept.  18 

Oct.  20, 21 

Oct. 21-23,  25,26... 

Oct.  16, 16 

Oct.  6, 7, 10, 11,14- 

16. 

Oct,  15 

Sept.  13, 14 

Oct.  26, 27 

Sept  19-21 

Oct.  25-27 

Sept.  13, 29 

Nov.l 

Sept.  14-17 

Aug.  16-18 

Oct.  18 

July  18 

Oct.16-20.Nov.2-9 

Nov.l 

Sept.  8-11,  23,24, 

Nov.  2, 8. 
Oct  :S3. 24,  29-31... 

Oct  29, 30 

Sept  27 

Oct  25, 26, 31 


0.50 
0.50 
1.20 

o.yo 

0.8U 
».40 

0.20 

0.50 
0.30 
1.20 
0.20 
0.20 
0.4U 
0.50 
0.20 
1.00 
L70 
L50 
0.00 
0.20 
0.60 

0.10 
0.1 
0.65 
0.06 


Ma,{or  Merrill,  Chief  of  Engineers' 
Keport,1874,p.489. 


United*  States    Engineer  gauge 
records. 
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Table  No.  9. — Highest  and  lowest  annual  stages  of  the  Mississippi  River  and  principal 
tributaries f  ref erred  to  prenent  or  most  recent  gauges — Continaed. 

ILLINOIS  RIVER.— PEOKIA,  ILL.  (160  MILES  FROM  MOUTH.) 

[nnit«d  States  Weather  Bureau  gauge.] 


Highest 

Lowest.                  1 

Year. 

Day.                ^""S® 
^»y-             ,  reading. 

Day. 

Gauge 
reading. 

Remarks. 

1882 

'     Feet. 
June  12-14,  28,29..         U.8 

Oct.  1,7 

Feft 
3.8 

1883 

Apr.  17 

tl3.7 
17.8 

15.8 
16.0 

18.8 
14.1 

1884 
1885 

Mar.  29-31 

Apr.  23 

Aug.    21,     25-27, 

Hept.  15. 
July  7  g 

8.2 

4.0 
3.2 

2.8 
t3.0 

2.9 
9.6 

2.7 
4.0 
3.0 
3.1 
3.3 
8.1 
8.6 
8.7 

1886 

Feh.19,20 

Jui;v25-Aiig.4,6^ 
13.     19.  2U,    22- 
Sopt.  9. 

Aug.  13,  Sept  20-22 

S«pt.  27-30 

AuK.29,:i0 

Oct.  7-12 

Oct.  16  21 

1887 

Feb.  20 

1888 
1889 

Mar.  31,  Apr.  1  .... 

United   SUtes  Weather   Bureau 
gauge  recordit. 

1890 
1891 

June  25.26 |        13.3 

Apr.17-19 lli.O 

1892 
1893 
1894 

MavO 

Mar.  12, 13 

Mar.  14 

31.9 

19.6 
12.3 
8.1 
15.0 
14.7 
18.3 

Oct.  15^-Nov.3 

Aug.  23- Sept.  12... 

Aug.  11-19 

Jan.  15  28 

• 

fMar.7 

1895 

\Dec.31 

June  23-26 

July  17-19 

S€pt,29-Ootl6,19. 

1896 

Jaii.l 

1897 

Mar.  24-27 

ILLINOIS  RIVER.— BEARDSTOWN.  ILL.  (86  MILES  FROM  MOUTH.) 
[United  States  Weather  Bureau  gauge;  sero  * 444.26  feet  above  the  Cairo  datum  idanc] 


1882 
1885 
1886 
1887 
18HH 
1889 
1890 


1891 
1892 


1894 
1805 


Apr. 23  ... 
Feb.  26.... 
Fob.  23-25. 
Apr.  'A-5  . . 
June  27. 28 
Jan.  20.... 

Apr.  24-28 
May  15,16 
Mar.  14, 15 
Mar.  20-24 
Mar.l.... 


91.3 

14.2 
10.0 
16.5 
13.5 
12.0 
13.5 


12.8 
18.4 
17.0 
9.8 
8.6 


Aug.  24 

Aug.ll 

Aug.  11, 12 

Sept.  29, 30 

May  17, 18, 26, 27.. 
Aug.    13-21,    24- 

Sept.4,8-15,27- 

Oct.  7. 

Oct.  13-23 

Oct.  29-31 

Oct.  4.5 

Aug.S-17 

Oct.&-14 


3.2 

0.9 

0.0 

0.7 

t2.4 

6.0 


6.9 
6.0 
5.4 
6.7 
t6.0 


United     States     Signal    Service 
gauge  records. 


.Unit«d   States  Weather   Bureau 
gauge  records. 

Gauge  discontinued  Dec  1, 1896. 


*  Approximate. 

MISSOURI  RIVER.-COLES  CREEK,  MO.  ri07  MILES  FROM  MOUTH.) 

iMissouri  River  Commission  gauge;  sero  433.97  feot  above  the  Cairo  datum  plane.] 


1891 
1892 
1893 
1894 

1896 

1896 
1897 


July  a 

May  15 

Mayl 

May  10 

rJuly6 

LDec.20 

May  25 

Apr. 80,  Mayl 


9L6 

9L0 

88.3 

87.8 
90.1 

93.2 

90.1 


Dec.  1-3, 17, 18 

/Jan.  13 

\Dec.26 

Dec.  7-10 

/Jan.  15, 16,  Feb.  1,4 
\Dec.  18-22, 28 

JDeclO 

/Mar.  17-19 

\Dec.8,9 

Deo.  24 


75.8 
73.6 
73.8 
7L9 
72.5 
73.6 

72.9 

74.4 
73.8 

yo.7 


Missoari  River  Commission  gauge 
'    records. 


KISSOURI  RIYEB — HERMAJETN,  MO.  (103  MILES  FROM  MOUTH.) 
[United  States  Weather  Bnreau  gaage;  zero  433.99  above  the  Cairo  datum  plane.] 


]JB78 
U74 

1S76 
1876 
2C77 


June  10... 
June  19..., 

Ang.l..... 

July  6.... 
June  18, 14 


t84.10 
84.77 

90.18 

9L10 
90.08 


Dec  81 

/Jan,  21 

\Dec.28,80,31 

/Jan.  6,0 

\Dec.8 

Deo.  9, 10 

Oct.  18 


t71.48 
70.35 
72.85 

t70.68 
72.68 

t7L43 
74.60 


Missouil  RItot  CommiMlon  gauge 
reoords. 
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Tablk  No.  9. — Highegt  and  lowest  annual  tiages  of  the  MissuBippi  River  and  principal 
iribtttariet,  referred  to  present  or  most  recent  gauges — Continaed. 

MISSOUBI  BIVBB.-~HERMANK,  MO.  <103  MILES  FROM  MOUTH.)— Contiiiiied. 


HlghMt. 

Loweat. 

Year. 

Day. 

Gaage 
readlDg. 

Day. 

Gange 
reading. 

Remarks. 

1878 

Julys 

Feet. 
86.77 
87.68 
84.08 

0L93 

Dec.  21, 22 

I)eo.22    

Feet. 

71.52 
71.62 
73.52 
75.02 
•    78.86 
68.85 
69.68 
f72.02 
73.68 
74.1 
t75.0 
t74.2 
72.0 
t72.9 
72.9 
t72.5 
71.4 
71.7 
71.9 
72.5 
73.3 
171.7 
t72.2 
t69.7 
71.0 

1879 

Jane  29........... 

1880 

JolylS 

Iffftv  4 

Deo.  6 

1881 

1882 
1883 
1884 

1885 

1886 

1887 
1888 
1888 

1890 

1801 
1892 
1883 

/Jan.  28 

JolyS 

90.44 

f92.68 

86.85 

90.4 

86.4 

85.6 
88.0 
87.6 

83.1 
88.6 

lSept.29 

/Feb.5 

June  24 

\Deo.l7 

Jan.9 

Mair  A 

/Jaii.4 

June  16 

lDec.22 

/Jan.  28 

MftTl2     , 

\Deo.30 

/Jan.9 

MlBsonrl  River  CommiBsion  gange 

June  16      

\Dec.l0 

/Feb.  4-6 

recuixia. 

Jnlyl 

\Dec.  24-27 

Nov.3 

Ifftv  3A 

/Feb.  12, 13 

ADr.4 

iDecll 

/Jan.l 

JBly3 

\Deo.  17-20 

Deo.  1-3,17 

Dec  24      .. 

May  15 

1KI.98 

May  1 

87.4 
84.9 

Nov.l 

1884 

.TniiA  9Jl 

/Jan.l7 

\Doc.  20-23 

OHIO  R1VER.-CIKCINNATI,  OHIO.    (504  MILES  FROM  MOUTH.) 
[City  waterworka  gauge;  xero  447.62  feet  above  the  Cairo  datum  plane.] 


1858 

Sept.28-Oot4  .... 

Sept.  19,20 

Oct,  3, 4 

2  4'» 

1850 

Tteb.23 

55.83 
40.08 
40.42 
67.88 

42.76 
45.08 
66.17 
41.17 
66.67 
48.26 
48.67 
65.26 
40.50 
41.75 
44.42 
46.75 
65.83 
51.75 
58.25 
41.33 
42.75 
68.17 
50.60 
58.58 
66.33 

46.00 
66.75 

66.25 

88.76 

88.08 

60.12 

57.87 

48.9 

64.68 

85.58 

48.4 

47.67 

61.1 

61.4 

3.  2b  . 

5.42 

5.08 

2.83 

2.50 
8.08 
6.67 
4.75 
3.00 
5.08 
5.33 
3.83 

i;l 

3.67 
2.33 
3.75 
6.25 
3.25 
4. 33  J 
2.50, 
8.75  1 

6.08 
3.58 
2.50 
3.92 

8.33 

2.67 

5.25 

5.83 

5.60 

4.5 

8.5 

3.68 

8.08 

2.30 

5.42 

3.1 

1860 

Apr.l7 

1861 

Apr  20    

July  13  . 

1862 

Jan.  24 

Oct.  8.  10-14,  31, 
Nov.l 

Mar.  12 

1883 

Oct.  6  7 

1884 

Deo.  23 

Aug.6 

1885 

Mar.  8         

Oct  19 

1806 

Sept  28, 27 

Mar.l5 

Aug.  17     

1887 

Oct.19,20  

1888 

Mar.30 

July  28 

1860 

Apr.3 

Aug.  27,28, 31 

Oofc5 

1870 

Jau.19 

1871 

May  13 

Oot  11-14 

1872 

Apr.  13 

Oct.  14-16  

1873 

Dec.  18 

Oct  12 

1874 

Jan.  13 

Sept23  

1875 

Aug.6.-, 

Jan.  29 

Sept6 

1876 

June  21 

1877 

Jan.  20,  21 

Oct  9 

1878 

Dec  15      

Oct  22-24 

City  waterworks  gauge  reoorda 

i>n9 

Dec  27 

Oot24 

1880 

Feb.l7 

Oct  28, 29 

IKXI 

Feb  16 

Sept  18 

1882 

Feb  21 

Oct  31.  Nor.  1 

Sept  20. 21 

Sept  26 

188^ 

Feb  15 

1884 

Feb  14 

18S5 

Jan.  20 

Octll,12 

1886 

Anr  9 

Oct26,27,31-Nov. 
2 

Feb.5 

1887 

Sept  23 

1888 

Mar.31 

Aug.7." 

1889 

Feb.  22 

Sept  12 

1890 

Mar.26,27 

Feb.  25 

Aug.4 

1891 

Oct  9-16,  Nov.  2... 

Nov.5,6 

Aug.  29, 30 

Sept  14, 15 

Oct  27  28 

1892 

Apr.  25 

1893 

Feb.  21 

1894 

Feb.  15 

1895 

Jan  14 

1896 

Apr.  4 

Sept  25  .. 

1807 

Feb  26 

Oct  18, 26, 27 

1898 

Mar.  24 
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Tabus  No.  9. — Highest  and  lowest  annual  stages  of  the  Mississippi  River  and  principal 
tributaries,  referred  to  present  or  most  recent  gauges — Continued. 

OHIO  RIVER.— LOUISVILLB  (UPPER),  KY.  (364  MILES  FROM  MOUTH.) 
[United  States  Engineer  gauge;  aero  a419.76  feet  above  the  Cairo  datnm  plane.] 


Highest. 

Lowest 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

Bemarka. 

1882 

40.8 
20.8 

Fset, 

Miuor    Merrill,  Chief  of    Engi- 

neen*  Report,  1873.  p.  518. 
LouiffvilleHnd  Padncao  Canal  rso* 

1861 

Mar.2 

Oot.  6 

L5 

1.1 

1.5 

2.0 

2.8 

1.8 

8.0 

2.8 

2.00 

2.30 

L75 

2.70 

3.70 

2.20 

2.90 

2.20 

2.80 

1.70 

4.70 

3.20 

2.00 

2.90 

2.40 

2.00 

3.60 

3.80 

8.60 

2.50 

2.00 

2.00 

3.08 

L70 

3.30 

2.40 

1866 

ords,  corrected  by  deducting  35 
feet.     Major   Merrill,  Chief  of 
Engineers^  Report,  1872,  p.  429. 
MiUor  MerriU.Cbief  of  Engineers* 
Report,  1873,  p.  518. 

1858 

June  17 

19.1 
83.8 
18.6 
37.6 
22.3 
24.8 
20.95 
18.30 
22.35 
80.30 
82.50 
29.90 
15.50 
19.60 
80.00 
22.50 
37.40 
43.80 
46.«0 
21.70 
82.70 
32.  GO 
16.10 
13.80 
35.40 
82.40 
21.80 
28.89 
35.58 
20.70 
22.40 
85.30 
36.20 

Sept.  28 

'  1869 

Feb.  24 

S«pt.  20 

*f<Qiil8ville  and  Padncah  Canal  reo- 

1866 

Jan.l 

Aug.  18 

ords,  corrected  by  deducting  36 
feet.     Major  MerriU,  Chief  of 
Engineers^  Report,  1872,  p.  429. 

1867 

Mar.  15 

Oct?  22 

1868 

Mar.  81 

July  3U 

1860 

Apr.  4 

Aug.  25 

1872 

Apr.  14 

Oct.  17-18 

1873 

Deo  19 

Sept.  27 

1874 

Feb.  26 

Sept.  22-26 

S<.pt.  20 

1875 

Aug.  7 

1876 

Jan. 30 

Dec.  18- 19 

1877 

Jan.  21-22 

Oct.  11-12 

1878 

Dec.  17 

Oct.  27 

Oot.  18-27.  Kov.  13 

Oct.  2-5,29 

Sept.  10-14,18-22.. 
Oct.30-Nov.4.... 

Sept.  24-25 

S«^pt.  28-'J5. 27 

Oot.  11-14 

1879 

Deo.  28-29 

. 

1880 

Feb.  19 

1881 

Feb.  17 

1882 

Feb.  22 

1883 

Feb.  16 

1884 
1885 

...  -do 

Jan.  21 

United    States  Engineer   gsage 
records. 

1886 

Apr.  10 

Oct.  28^  Nov.  2.... 
Nov.  22 

1887 

Feb.  6 

1888 

Apr.  1-2 

Feb  22-23 

Aug.  12 

1889 

Sept.  15  

1890 

Mar.  28 

Aug.  7-9 

1891 

Feb.  27 

Oct.  28-29 

1892 

Apr.  23 

Nov.  8 

1893 

Feb.  21 

Aug.  24-Sept.  4... 

Sept.  14-15 

Nov.  14-15 

Sept.  11-13 

Sept.  21-27,28,29.. 

1894 

Fob.  15 

1895 

Jan.  15 

1896 

Apr.  5 

1897 

Feb.  28 

1898 

Mar.  80 

a  Preliminary  value. 

OHIO  RIVER.-LOUISVILLE  (LOWER),  KY.  (364  MILES  FROM  MOUTH.) 
[United  States  Engineer  gauge;  sero  a 392.85  feet  above  the  Cairo  datum  plane.] 


1832 

1856  I 

1858  I 

1859 

1866 

1867 

1868 

1869 

1872 

1873 

1874 

1875 

1876 

1877 

1878  I 

1879  , 
1880 

1881  i 

1882  , 
1883 

1884  I 

1885  { 
1886 
1887  I 
1688  I 


June  17 

Feb.  24 

Sept.  27 

Mar.  15 

Jan.  11 

Apr.  4 

Apr.  14 

Doo.  19 

Feb.  26 

Aug.  8 

Jan.  30 

Jan.  20-22  .. 

Doc.  17 

Dec.  28, 29  . . 

Feb.  19 

Feb.  17 

Feb.  22 

Feb.  16 

do 

Jan.  21 

Apr.  10 

Feb.  6 

Apr.l 


67.6 


42.8 
57.5 
41.8 
62.2 
48.8 
49.0 
46.37 
42.80 
47.60 
55.00 
58.00 
55.20 
42.50 
44.60 
65.50 
47.60 
63.00 
70.10 
79.00 
47.00 
58.40 
68.40 
40.60 


Octv3 

Sept.  20 

Aug.  18 

Oct.  22 

Oct.  29 

Nov.l7 

Oct.  17, 18 

Oct  1-5, 8. 11-17.. 

Nov.  15, 16 

Septs  20-22 

Deo.  18 

Oct.  11 

Oct.  27 ' 

Oct.18-26.Nov.1112 

Oct,  4. 5 

Sept.  21-22 j 

Nov.l 

Sept.  23-24 

Sept.  24 1 

Oct.  14 1 

Oct.  28 ! 

Oot.  21 

Aug.  12, 13 1 


l.O 

1.5 

2.5 

4.7 

3.0 

5.1 

4.1 

1.60 

3.01 

2.80 

4.10 

6.30 

8.10 

3.70 

2.80 

8.60 

2.60 

5.8U 

3.40 

2.90 

3.70 

3.2U 

2.70 

6.00 


Ma^jor  Merrill.  Chief  of  Engineers* 
t    Report,  1872,  p.  4:J0. 

Louisville  and  Psduoah  Canal  reo- 
ordn.     (Jorrecte<I  by  deducting 

>  8  feet.  Mi\jor  Merrill  Chief  of 
Engineers'  Report,  1872,  p.  430. 


United  States   Engineer  gauge 
records. 
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Tabl«  No.  9,^Bigke$i  imd  lowe$i  wnnual  9iage§  of  the  MistitHppi  River  and  principal 
iribniariee,  referred  to  preeent  or  moet  recent  ^a»^M— Coatinued. 

OHIO  KiySB.~LOUISYILLB  (LOWXB),  XT.  (364  MILBS  FROM  MOUTH.)— Ck>ntiiiiMd. 


Highest. 

Lowest. 

Tav. 

D.y. 

Guage 
XMding. 

Day. 

Gnafce 
reftdinf. 

1889 

Feb.  23 

FbA 

36.60 
61.20 
68.00 
47.40 
54.40 
85.20 
46.10 
47.80 
61.00 
62.00 

Sept.  15 

Feet. 
4.80 
7.60 
4.10 
2.70 
8.10 
2.60 
2.00 
4.80 
2.40 

1880 

Har.28        

Aog.6-9 

1891 

Feb.  26. 27 

Apr.  23 

Oct.  16-18 

1892 

Nor.7 

1893 

Feb.  22 

Sept.1-3  

lunited  State*  Xngineer  gnage 
1    re4orda« 

1894 

Feb.  14 

Sept.7 

1886 

Jan.  15 

Oct  19-27,  Nov.  6-8 

Sept.  26-28 

Ootl 

1886 

Apr.  6 

1897 

Feb.  28 

1898 

T^ffT.  ?«,...,. 

aPreUminary  value. 

OHIO  RIVEB— PADUCAH,  Xr.  (45  MILES  FROM  MOUTH.) 

[United  States  Weather  Boreaa  gauge;  sero  306.40  feet  above  the  Cairo  datmn  plane.] 


1896 

1807 


1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


1884 
1885 


1886 

1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 


Mar.  21. 


Mar.  21  .... 

Feb.5 

Jan.  27 

Apr.  29.... 

Jan.  25 

Mar.  22, 23 
Feb.  23, 24.. 
Feb.  26 


IV>b.25.. 
Feb.  23.. 
Jan.  25.. 


Apr.  17.... 

Mar.8 

Apr.  4-6... 

Feb.  26 

Mar.  11.... 

Mar.4 

Apr.  29.... 

Feb.  27 

Feb.  15, 16.. 
Jan.  20. 21.. 
Apr.]]  .... 
Mar.  84. 25. 


51.97 


44.33 
44.92 
38.83 
29.00 


44.00 
40.60 
49.05 

60.70 

54.95 

88.00 


60.40 

46.80 

40.60 

31.40 

48.50 

45.3 

42.0 

44.3 

86.3 

82.8 

37.3 

60.9 


Nov.  8-10.. 

Oct  24 

Deo.  29-30.. 
Sept.  15-16 . 
Oct.  30-31  -•. 

Got.  18 

Oct.  12-18.. 
Sept  17.... 
Nov.5 


Sept  16-18 . 
Nov.  11-15  . 
Oct  19 


Oct3l-Nov.6,9-10 

Oct  26 

Aug.  16 

Oct  21-28 

July  23-24 

Nov.4-6 

Oct30-Nov.2-. 

Sept  4-6 

Nov.  1-2, 4, 7... 
Oot30-Nov.4.. 

Sept  24-27 

Oot8-U 


0.00 


0.92 
3.25 
0.25 
0.25 
0.92 
0.80 
1.90 
0.00 
2.94 

1.00 

1,60 

2.60 


L50 
0.80 
2.90 
2.30 
4.10 
1.0 
0.7 
1.0 
—0.2 

-o.y 

L6 
—0.8 


United  States  Signal  Service. 

Hish- water  mark,  MiMissippi 
River  Commission,  discharge 
party.    Mr.  Bateman  gives  63.0. 


United    Stftes    Signal    Service 
gauge  records. 


Mississippi  Rivor  Commission  dis- 
charge parry. 

United  States  Signal  Service 
gauge  records. 

Mississippi    Biver    Commission 


gauge  records. 


High  water,  Mississippi  River 
Commission  gauge  records. 
Low  water,  United  States  Signal 
Service  gauge  records. 

United  States  Signal  Service 
gauge  records. 


United  States  Weather  Bureau 
gauge  records. 


OUACHITA  BIVBB.-CAMDBN,  ABX.  (325  MILES  FROM  MOUTH  RED  RIVER.) 
[United  States  Engineer  gauge;  zero  91.38  feet  above  the  Caiio  damm  plane.] 


1882 

lfavl2 

40.0 

United  States  Signal  Service. 

1885 

Dec.8 

t3.4 
2.8 
1.8 

2.3 

2.3 

3.5 

2.90 

3.50 

2.70 

2.  80. 

3.00 

2.15 

2.40 

1886 
1887 

Nov.27 v.. 

Dec  13 , 

26.8 

35.7 

34.2 

37.7 

38.5 

35.6 

37.10 

34.80 

43.25 

30.70 

34.00 

38.75 

83.80 

Sept  12-13 

Aug.  29-30 

Oct  16-21 

United  StatesSignal  Service  gauge 
1    records^ 

1888 

j«n.l8 

1889 

Jan.  21 

Oct  25-30 i. 

Aug.6 

1890 

Apr  7    

1891 
1893 
1883 
1894 

Feb.5 

Nov.4-9 

June  6        ........ 

Oct.  12-14 

Jan  5-6 

Nov.4 

Mar.  23 

Oct  31,  Nov.  1 

Oct  26-31 

United    States   Engineer    gauge 
records. 

1895 
1896 
1897 
1886 

Mar  18    

Feb.  6-7 

Sept  25-26 

Oct.18-30   

j£ar  23       

Jan  26  ........... 
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Table  No.  d.—Higheat  and  low68t  annual  stages  of  the  MtaeUeippi  River  and  principal 
irihutariee,  referred  to  present  or  most  recent  ^aii90t--Continaed. 

OUACHITA  BITER.— MONEOB,  LA.  (175  MH-BS  FROM  MOUTH  RED  RIVER,) 

[United  SUtM  Weather  Boreaa  gauge;  aero  51.22  feet  above  the  Cairo  datmn  plane.] 


Highest. 

Loweet. 

Year. 

Day. 

Gange 
reading. 

Day. 

Gauge 
reading. 

Remarka. 

1874 

Feet. 

48.57 
48.6 

Feet, 

High-water  marka. 

1882 

1884 

Sept.  21-27 

Oct.  18-28 

0.92 

1885 

Jan.  19 

48.3 
30.1 
33.6 
34.2 
84.0 
43.2 
38.5 
41.1 
40.2 
45.0 
26.1 
88.0 
87.9 

0.9    1 
LO    , 
0.1    ' 
0.8    1 
0.9    , 
2.2    ' 
0.90, 
L7 
LI 
LO 
0.8 
0.2 

.- 

1886 

May  24 

Sept.11-13 

Oct.  17-23 

United  States  Signal  Sorvioe  gan^e 
1    records. 

1887 

Mar.31-Apr.4.... 
Apr.6-18 

1888 

Oct.  13-23 

1880 

Feb.  9-14 

Oct.29-Nov.6 

Sept.  12-13 

Nov.4-9 

1800 
1801 

May  14-15 

Mar.  16-18 

Jane  27-29 

Jan.  9-11, 13-15.... 

Apr.10-11 

Apr.1-13 

1892 

Oct  19 

1898 

Nov.3-5 

United   Statea  Weather  Boreaa 

1894 
1895 

Oct  27-28,  Nov.  1-2 
Oct.l6-29.3l-Nov.8 

Sept  23-24 

Sept24-Oct31.... 

gange  reoorda. 

1896 
1897 

Apr.  21-22 

Apr.  9-12 

RED  RIVER—FULTON,  ARK.  (508  MILES  FROM  MOUTH.) 
[United  States  Engineer  gauge;  aero  244.78  feet  above  the  Cairo  datum  plane.] 


1876 

July  17 

33.73 

1 

1885 

Dec.  16 

3.4 
3.3 

0.6 
8.4 
4.0 
4.35 
3.8 
5.2 
3.35 
2.85 
2.40 
0.10, 

LOO  1 

1886 

Apr.21 

20.9 

27.5 
31.8 

30.8 
34.0 
30.3 
34.85 

Aug.  4-7,  Sept  lo- 
ll. 25. 
Sept.7 

1887 

Dec.  12 

1  United  States  Signal  Service  gang* 

1888 

May  7 

Nov.  1-3         .... 

1889 

Jan.  20 

Oct.  28  31    

1890 

May3 

Aug.  16-19 

Dec.  2-3 

1891 

Apr.27-2d 

May2:j-24 

Mar.l3 

1892 

Oct.  14 

1893 

26.80 
33. 00 
31.55 

Nov.20 

1894 

Mar.24 

Nov.27-I)eo.7.... 
Nov.  8-9    .     . 

United  States    Engineer    ganfs 

1895 

July  18 

>    records. 

1896 

Jan.  1 

2L80 

28.60 
27.90 

Sept    19-25,  Oct. 

20-22. 
Nov.23-25,Dec.l-10 

1897 

Mar.  23 

1898 

May  11 

i 

RED  RIVER.— GARLAND,  ARK.  (450  MILES  FROM  MOUTH.) 
[United  States  Engineer  gauge;  zero  223.44  feet  above  the  Cairo  datum  plane.] 


1885 

28.34 

28.17 
27.64 
28.40 
25.70 
28.30 

28.38 

23.81 
27.57 
27.70 

report,  1890. 

1800 

Apr.30 

Aug.  17-18 

Nov.20.. 

2.86 

2.12 

2.66 

L69 

LIO  1 

L28  1 

LOO 

0.20 

1891 

Apr.  28 

• 

1892 

May  24-25 

Mar.  13-14 

Mar.24 

Oct  14 

1893 
1894 

Nov.  19-20 

Nov.30-Dec.2.... 

/Jan.  5-6 

1Nov.8 

United    States    Engineer  gauge 

1895 

July  19 

>    records. 

Jan.l 

1896 

Sept  22-25 

Nov.  24,  Dec.  7-9.. 

1897 

^[ar.24 

1898 

May  11 

. 
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Tablb  No.  9. — Highest  and  lowest  annual  slages  of  the  Mienseippi  Rirer  and  principal 
tributariea,  re/erred  to  preeent  or  mo^t  reoent  gaugee — CoDtinned. 

BED  KIYBR.— SHREVEPOBT,  LA.  (320  MILES  FROM  MOrTH.) 

[TTnltod  Stat«s  SngiiMer  gauge;  lero  *  161.27  feet  abore  the  Cairo  datum  plane.] 


Highest. 


Year. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1888 
1887 
1888 
1889 
1800 


1801 
1892 
1893 
1894 

1895 

1896 
1897 
1896 


Day. 


Jane  8-9 

Apr.29-Mav  1 

Apr.22 

July  28 

May  11-12  .... 

Jan.31 

Mayl(H7.... 

Apr.4 

Mar.7 

Feb.  21 

Mar.  11-12.... 

May  14 

May  11-12.... 

Apr.  29 

Dec  24-25 

May  19 

Feb.8 

May8 

Feb.  12-13 

May  28 

Jan.  1-2 

Apr.2 

Jnly2»-30.... 

Feb.  25-26 

Apr.  11-13-... 
May  21 


Oauge 
reading. 


FeU. 
25.6 
27.9 
25.8. 
81.9 
29.8 
28.4 
24.9 
23.2 
27.8 
3L4 
25.3 
82.7 
30.5 
18.3 
21  '. 
8U.J 
81.9 
84.7 


25.20 
35.70 

29.10 
34.40 

80.30 

17.50 
24.10 
15.00 


Lowest. 


Day. 


Sept.  28.... 
Sept.  0-7... 
Nov.  22-23  . 
Nov.  13  .... 

Oct.  15 

Nov.  21  .... 
Nov.  1-4... 
Oct.  28 -29.. 
Sept.  1-2... 
July  30  ... 
Oct  16-17.. 
Sept.  24.... 

Oct.  24 

Sept.  12 

Sept.  8-11 . . 
Nov.4-6  ... 
Sept  4«  10.. 
Aug.  22-24. 


Not.  14-16, 20... 

Oct  13-15 

Oct  1-2,  Nov.  20- 

Dec.2-4 

jJan.6-7 

\0ctl9 

Oct  16-20 

Nov.27-Dec.  14  - 


Gauge 

r<>a(liiig. 

Ftet. 
L4 

— L2 
5.2 
5.2 
5.0 
8.5 
0.0 
4.5 

—1.4 
8.0 
0.7 

-0.2 
0.7 

— J.O 

—0.6 
0.6 
4.3 

—0.2 


—1.50 

-2.00 

—2  00 

-5..50 

— 4.1M) 
—3.70 
—3.40 
—2.00 


Reinarka. 


United  States  Signal  Serrioegauge 
records. 


United  States  Signal  Service  and 
United  States  lilngineer  gauge 
records. 


United    States 
records. 


Engineer  gauge 


*  Preliminary  value. 

BED  BiyEB.-ALEXANDBIA,  LA.  (110  MILES  FBOM  MOUTH.) 

[United  States  Engineer  gauge;  aero  64.46  feet  above  the  Cairo  datum  plane.] 


1849 

1886 
1872 
1873 
1874 
IK75 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1880 
1887 
1888 
1889 
1890 
1891 
1H92 
1893 
1894 
1896 
1866 
1807 
1896 


Apr.29-May  1.-.. 

June  19- 20 

May  8-10 

Apr.27 

Apr.17 

May  18-19 

Mar.  13 

May26 

Apr.  11-13 

M»r.20 

Mar.  17-19 

Mar.27 

May  30-31,  June  15 

Jan.  25 

June  17 

Dec.  28-29 

Mar.  27-28 

Feb.  13 

May  19 

Feb.  16-17 

Juno  12-13 

Jan.7 

Apr.  12 

Aug.5 

Feb.6 

Apr.  14-15 

Jan.  23 


35.36 

86.46 
83.30 
30.20 
84.90 
23.00 
32.80 
25.45 
t27.1 
19.20 
2L80 
27.85 
34.85 
25.45 
35.25 
34.30 
27.90 
19.30 
29.60 
31.50 
86.85 
29.95 

32.25 
35.15 
28.20 
26.50 
26.25 
17.40 


Dec.  7-12 

Sept  24 

Sept.  26,  28 

Nov.  22  23 

Nov.16-24 

Oct  14-15 

NOV.-24 

Nov.1-5 

Oct  27-30 

Sept  29 

Oct.8 

Oct  19,21-22.-.. 

Nov.3-5 

Oct  24 

Sept  11-13 

Sept.  14-10 

Nov.7 

Sept  13-14 

Aug.  21 

Nov.  16, 19-20  . . . 

Oct.  20-23 

Nov.20 

Dec.  2-3 

Nov.19 

Sept  24-25,Oct  2 
Nov.  25-28...... 


—2.60 
0.00 
—2.00 
—2.20 
—LOO 
—2.60 
—2.60 
—8.10 
—1.60 
-3.70 
L25 
—2.30 
—LOO 
—2.05 
—2.20 
—3.00 
—2.25 
0.25 
—0.10 
—1.85 
—0.65 
—1.40 
—2.26 
—LOO 
—3.30 
—3.10 


Maior Merrill,  Chi*  f  of  Engineers, 
Report,  1873,  p.  52L 


United   Statea    Engineer  gauge 
records. 
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Table  No.  Q.—Highwi  and  lowest  annual  Biages  of  the  MUsissipni  River  and  principal 
tributariei,  referred  to  present  or  fooit  recent  gauges — CoDtinued. 

ST.  FBANCIS  BIVBR.— BRIDGE  ST.  LOUIS,  IRON  MOUNTAIN  AND  SOUTHERN 

RAILWAY.  (194  MILES  FROM  MOUTH.) 

[MiaaiAsippi  RiTor  Commiaaion  gauge.] 


• 

Higbeat. 

Lowest. 

Year. 

Day. 

Gange 
reading. 

Day. 

Gauge 
reading. 

Remarka. 

1893 

May21>22 

FeeU 
4L10 
25.00 
10.80 
17.5 

41.6 
84.1 

Sept  23-25 

Nov.20-22 

Nov.  1-2 

JVwt, 
1.00 
0.52 

to.  50 
0.5 

0.3 

1894 

Mar.  21 

1895 

Mar.22 

l&IiBsisaippi     Rjrer    Commiaaion 
gauge  records. 

1896 

Apr.l(H8 

Apr.4-6 

Oct.2(f-22 

1897 

NoT.15-25 

1898 

Apr.  17-19 

ST.  FRANCIS  RIVER.-WITTSBURG,  ARK.  (180  MILES  FROM  MOUTH.) 
[Mlaaiasippi  River  CommisBion  gauge.] 


1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Jan.  26 

Apr.  28.... 
Mar.  19-20.. 
Apr.  24.... 

Jan.  30 

Mar.  26-27. 
Mar.  21  .... 

May9...... 

May  20-23.. 


30.87 
49.0tt 

88.92 

26.70 

12.51 

40.15 

36.98 

39.4 

40.10 


Nov.19 

Oct  10 

Sept  25 

Oct  29-31 

Oct.  19 

Nov.^7 

Sept  27 

Nov.3-7 

Oot27-81,Nov.lO  14 
Sept.21,22,27-Oct.3 


—1.66 
—2.55 
—2.53 
—2.90 
—2.70 
—2.48 
—3.24 
—3.52 
-3.60 
—2.30 


Mississippi     River    Commission 
gauge  records. 


TENNESSEE  RIVER—CHATTANOOGA,  TENN.  (475  MILES  FROM  CAIRO.) 
[United  States  Weatbor  Bureau  gauge;  aero  651.90  feet  (approximately)  above  tbe Cairo  datum  iilane.] 


1867 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 


1890 
1891 
1892 
1898 
1894 
1895 
1896 
1897 


Mar.ll '      158.05  1. 


Mar.l •.... 

Jan.l 

Apr.  11  .^ 

Feb.  25 

Jan.  15 

Mar.  18 

Feb.l3 

Jan.  19 

Jan.  23 

Mar.lO 

Nov.9 , 

Apr.3 

Feb.28-Mar.l... 

Mar.31 

Feb.  18 

Mar.2 

Mar.ll 

Jan.  17 , 

Feb.  20 

Fob.6 

Jan.  12 

Apr.  5 , 

Mar.  14-15 


d4.0O 

31.08 

28.67 

19.17 

38.00 

88.33 

22.42 

40.17 

38.17 

42.83 

80.40 

52.20 

27.30 

27.00 

29.60 

42.50 

88.9 

87.9 

33.4 

25.5 

82.1 

40.50 

37.9 


Nov.  7-8 

Oct  27-31 

Oct  18-20 

<)ct5 

Sept  14-15 

Oct  6-7, 9-10 

Oct  16, 24, 27-28. 30 

Sept  11-14 

Oct.  18,  Nov.  11-12. 

Sept  19 

Oct  19-21 

Sept  20 

Oct  23-26 

Oct  1^-17 

July  29 

Oct  22-24 

July  17 

Nov.  4-10 

Oct26-Nov.l 

Aug.  28-29. 31 

Oct  27-29,  Nov.  18. 

Oct2it-30 

Oct  29-30 

Oct.»-10 


0.67 
2.17 
LOO 
L17 
0.92 
0.17 
1.00 

o.oo 

1.67 
0.00 

0.17 

0.70 

1.20 

1.20 

1.80 

2.10 

2.00 

1.2 

1.1 

1.6 

0.7 

0.7 

1.1 

0.4 


United    States    Signal    Service 
gauge  recorda. 


United  States  Weather  BorsMi 
gauge  records. 


TENNESSEE  RIVER.— FLOI^ENCE,  ALA.  (275  MILES  FROM  CAIRO.) 
[United  States  Engineer  gange;  aero  418.03  feet  above  tlie  Cairo  datum  plane.] 


1887 

31.1 

1 

1  M^jor  Merrill,  Chief  of 
/     neers  Report  1872,  p.  430 

United   States  Engineer 
records. 

Engi. 

1871 

6.6  i 

—0.45 
0.02 
0.43 

—0. 56 

—0.0  J 
-0.7« 

—0.50 
0.05 
0.03 
1.15 
0.40 
0.25 
0.55 
0.50 

1872 

Dec.  25 

16.35 
22.90 
26.00 
29.38 
19.78 
19.35 
13.55 
21.45 
24.50 
17.40 
29.60 
23.30 
25.20 
17.80 
28.10 

Oct  24, 28 

1873 

Feb  22 

Oct.  21-23 

1874 

Apr.17    

Nov.lO 

1875 

Mar  8 

Nov.3 

1876 

Jan.  4 

Oct  21 

1877 

Apr.  10 

Aug.  28 

1878 

Apr  26 

Sept  18 

1879 

Jan.  20...! 

Oct.6 

gauge 

1880 

Mar.  18 

Oct  22-23. 27 

Sept.  14 

1881 

Mar.  21  ..  . 

1882 

Jan.  22 .-... 

Nov.15-16 

Sept  13-28 

Oct  24-28 

1883 

Jan.  28 

1884 

Mar.  14-15 

jran.20 

1885 

Sept  20-22 

Octl5-Nov.l,  10-13 

1886 

Apr.8 
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Tabids  No.  9,— Highest  and  loweti  annual  stages  of  the  Missi$sippi  River  and  principal 
trihuiaries,  referred  to  present  or  most  recent  gauges--Continntd, 

TBNNESSBB  BIVEB.— FLOBENCJE.  ALA.  (275  MILES  FROM  CA1BO.)-Continaed. 


Highest 

Lowest 

• 

Tear. 

Day. 

Gange 
xeadiDg. 

D.y. 

Gange 
reading. 

Bamarks. 

1887 

1888 

F6b.27-Mar.l.... 
Mar.29 

Feet, 

17.60 

20.75 
19.70 
23..30 
22.20 
24.00 
21.40 
17.70 
17.60 
20.00 
39.90 
18.80 

Jaly31-Aiig.4.... 

May  2^-29 

July  10-20 

OctlO-Nov.9 

Oot28-Nov.2 

Aug.  31,  Sept  1.... 
Oct27,30-Nov.2.. 
Oct  13-14, 27-30..  . 

Oot28-NoT.8 

OotU 

Feet. 

0.60 

0.70 
L15 
1.70 
1.00 
0.80 
1.10 

—0.10 
0.0 
0.10 

-0.50 

1888 

Feb.99-21    

1890 

Mar.2-3 

1891 

Mar.  15 

1882 

Apr.8 

United    Sutea  Engineer   gauge 

1883 

Feb.  17 

records. 

1894 

Feb.9 

1805 

Jan.  17 

1898 

Apr.9 

1897 

Mar.  19 

1898 

Jan.27-28    

WABASH  BIYBB.— MOUNT  OABMEL,  ILL.  a^O  MILES  FHOM  CAIKO.) 
[United  States  Weather  Borean  gaoge;  aero  897.81  feet  above  the  Cairo  datum  plane.] 


1875 
1884 
1885 


1887 

1888 

1889 
lt*90 
1^91 
1892 
1893 
1894 
1805 
1896 
lii07 


Aug.  7. 


Jan.  8... 
May  22. 

Mar.  14. 


Apr.  4,5... 

June  18 

Jan.  13-15.. 

Mar.2 

Apr.l3.... 
May  8-8... 

Feb.  15 

Jan.  10 

July  29,31. 
Mar.l3.... 


98.3 


24.7 
19.8 

22.0 

90.6 
21.4 
25.1 
22.0 
21.5 
24.5 
14.4 
7.2 
14.3 
20.4 


Sept  16, 17, 20, 21.. 

Sept  11. 12 

Sent  20-21,  Nor. 

Sept  '25-29,  Oct 

80-NOT.24. 
Sept  22,  Oct  5-22.. 

Oct  16-23 

Aug.  16-21 

Nov.  7-9 

Oct  13-22 

Sept  4-29 

Oct.29-Nov.25.... 

Nov.  7-23 

Sept.  28 

Oct21-Nov.l 


fl.l 
2.0 
L4 

0.6 

1.0 
0.9 
1.4 
0.4 
0.6 
0.8 
0.7 
-0.9 
2.0 
0.50 


United    SUtes    Signal    Service 
gauge  records. 


United   States  Weather  Bureau 
gauge  records. 


WHITE  BiyEB.-JACXSONPOBT,  ABE.  (860  MILES  FBOM  MOUTH.) 
[United  States  Engineer  gauge.] 


1887 
1871 

1872 
1»73 

82.83 

\MaJor  Morrill,  Chief  of  Engineers' 
Keportl87:i,p.431. 

0.00 
-I.IO 

—0.70 

—0.50 

-0.03 

0.50 

0  20 

0.32 

—0.60 

0.20 

LOO 
L20 

1.20 
0.60 
0.80 

0.20 

—0.40 
0.30 

0.80 
2.40 

0.50 
0.80 
LOO 

0.70 

0.35 

0.22 

—0.15 

.  May  24 

22.00 
30.00 
31.05 
26.80 
81.65 
26.40 

Dec  24 

Apr.l3 

Sept.2 

1874 

Apr  23 

Nov.3-4 

1875 

Mav6 

Oct.  29 

1876 

Jan  31     

Dec  28    

1877 

June  13 

Oct.7 

1878 

Nov.l4 

1879 

Feb.8 

12.32 
27.10 

27.10 
3L20 

82.00 
32.80 
30.90 

24.00 

25.30 
26.90 

24.00 
33.35 

23.75 
80.40 
81.15 

28.90 
80.00 
19.40 
28.85 
82.60 

Nov.3-7 

1880 

Mar.  12 

Se^tl3.1i.l7,18, 

Aug.  28,*  Sept  21.. 
Aug.  29-30,  Sept 

Sept.  23 

1881 

Feb  22 

1882 

KftTll 

1883 

Feb.  18 

1884 

Feb.  15 

Nov.11-17 

Sept  2-7,  Oct  24, 

Nov.  3-4,  Dec.  8. 

Sept.   9-11,  Nov. 

Nov.10-23 

Aug.   10-11,   Oct 

11-22. 
Oct  23-30 

1885 

Jim  2  --_ 

1886 

May  12 

United  States  Engineer  gauge 
recorda. 

1887 

May  7      

1888 

Mjfcv23 

1889 
18*40 

Mar.  27-28 

Mar  14      

Aug.9-10  

Oct.lO-Nov.4 

Oct  13-14  

Sept  23-24,  Nov. 

Nov.30-Dec.l.... 
Nov  5-7    . 

1891 

Xm  26 

l)c92 

Mav20 

1893 

May  3-5 

1894 

May  11 

1895 

Dec  24 

IfiM 

Jan.1 

Oct  23... 

1897 

Jan  7  

Oct  6-10, 25-30.... 

1888 

Mar.30 

•  3276   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 


Tabus  No.  9. — Highest  and  lowest  annual  $t€ige$  of  the  Mississippi  River  and  principal 
tributaries,  referred  to  present  or  most  recent  ^av^es— Continued. 

WHITE  RIVER.— CLARENDON,  ARK.  (134  MILES  FROM  MOUTH.) 

[Miuissippi  River  CommisBion  gauge;  sero  158.9  feet  (approximate)  above  the  Cairo  datam  plane.] 


Highest. 

Lowest. 

Tear. 

Day. 

Gan{?e 
reading. 

Day. 

Gauge 
reading. 

BemarVs. 

1884 

Feet 

Nov.  19-20 

Oct.  27-31 

FeeL 
6.20 
5.98 
5.35 

4.oy 

5.88 
6.60 
8.74 
6.75 
6.45 
6.50 
6.20 
5.50 
5.32 
4.75 

1885 

Jan.8 

33.58 
29.20 
27.90 
25.70 
29.10 
36.03 
29.10 
82.65 
33.95 
30.80 
24.20 
28.20 
82.40 
85.47 

1886 

May4 

Nov.  12-13 

Nov.22 

1887 

Mar.22 

1888 

Apr.8-9 

Aug.  15 

1889 

Apr.ll 

Oct31-Nov.l 

Aug.  12    

1890 

Mar.  20 

1891 

Mar.  19 

Nov.1-6 

gauge  records. 

1892 

May  27-28 

May  11 

Oct  19-20 

1893 

Nov.  16-20 

Nov.  5-6 

1894 

Feb.  20.     . 

1895 
1896 

July  24-26 

JaD.5-6 

Nov.3-8 

Oct.  17-18,  2G-27... 
Oct.  27-30 

1897 

Apr.  14 

1898 

Apr.6 

YAZOO  RIVER.— YAZOO  CITY.  MISS.  (66  MILES  FROM  MOUTH.) 
[United  States  Weather  Bureau  gauge;  zero  93.34  feet  above  the  Cairo  datum  plane.] 


1876 
1882 
1884 
1885 
1886 
■  1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 


Feb.5-7 

May  11-12 , 

Mar.22-2S , 

Apr.2G-Jri 

Mar.9-11 v... 

Apr.26-*J7 , 

Mar.8 

Apr.  29-30 

May2;J-24 

Apr.  10-11 

Apr.1-5 

Apr.  14-20 

Apr.27-May2.... 


36.30 


22.82 

22.40 

23.80 

23.90 

18.50 

28.82 

28.98 

27.40 

25.6 

24.6 

18.9 

21.4 

8L5 


Nov.22 

Sept.8 

Nov.8-10 

Nov.23 

Aug.  15 

Oct.  30-Nov.  1. . . 

Aug.  27 

Nov.8 

Oct.  31 

Nov.3-9 

Nov.  7-16 

Oct.  25-30 

Oct.  15-17.  20-22. 
Oct2-4,  31 


L.30 


—1.21 
—2.35 
—0.95 
—2.30 
—0.20 
—1.92 
0.00 
— L70 
—1.00 
—1.0 
—1.9 
—2.5 
—2.8 
—2.7 


jUnited  States  Signal  Service. 


Misaissippi     River    Commission 
gauge  records. 


United   States  Weather  Boreaa 
gauge  records. 


Observations  for  the  determination  of  the  dinoharge  of  the  Mississippi  Biver  and  its  prin- 
cipal tributaries  below  Cairo,  III, 

Continnoiis  observations  for  ascertaining  the  discharge  of  the  Mississippi  Eiver 
were  carried  on  under  the  commission  in  1879  and  1880  at  Columbus,  Ky.,  Fnlton, 
Tenn.  and  Carrolltou,  La.  These  observations  covered  a  period  of  three  months  at 
Columbus,  one  year  at  Fulton,  and  ten  months  at  Carroll  ton. 

From  the  fall  of  1881  to  the  fall  of  1882  a  more  extended  series  of  obserrations  was 
carried  out  by  parties  stationed  at  Columbus,  Ky.,. Helena,  Ark.,  Hays  Landing, 
Miss.,  and  Red  River  Landing,  La.    Observations  were  also  made  at  Padncah,  Ky. 

In  1883  and  1884  another  extended  series  of  observations  was  made  at  Point  Pleas- 
ant, Mo.,  Helena,  Ark.,  Arkansas  City,  Ark.,  Warrenton,  Miss.,  Red  River  Landings, 
La.,  and  CarroUton,  La. 

Six  parties  were  also  in  the  field  at  the  following  points  above  Cairo:  Prescott, 
Wis.,  Winona,  Minn.,  Clayton,  Iowa,  Hannibal,  Mo.,  Grafton,  111.,  and  St.  Louis,  Mo. 
These  parties  were  engaged  continuously  on  discharge  work  for  about  a  year. 

In  addition  to  the  above,  a  large  number  of  observations  have  been  made  at  varioas 
points  during  tbe  extreme  high  and  low  stages. 

At  present  the  secretary  of  the  Mississippi  River  Commission  is  charged  witfa. 
securing  discharge  measurements  at  or  near  high  and  low  water  at  the  lollowin^ 
point:  Columbus,  Ky.,  Helena,  Ark.,  Arkansas  City,  Ark.,  Warrenton,  Miss.,  Red 
River  Landing,  La.,  and  Carrolltou,  La.,  all  on  the  main  river;  also  at  the  follow- 
ing points  on  the  tributaries  below  Cairo:  St.  Francis  River,  near  its  mouth;  White 
River,  15  miles  above  the  mouth ;  Arkansas  River,  about  1  mile  above  cut-off  to  White 
River:  Yazoo  River,  at  Yazoo  and  Mississippi  Valley  Railway  bridge;  Red  River, 
iit  Joirrions  Landing,about 32  miles  above  month  of  river;  Black  River^  near  Davids 
Landing,  about  2  miles  above  its  mouth,  and  the  Atchafalaya  River  at  Simmsporty 
La.  The  high-water  discharge  measurements  are  confined  to  floods  that  reach  an 
overflow  stage. 

The  results  of  the  discharge  observations  taken  during  the  past  year  are  given  in 
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the  following  tables,  which  have  been  prepared  uDder  the  direction  of  Mr.  Kivas 
TuUy: 

Table  No.  10. 

Besulis  of  discharge  ohBervations,  Miaaisaippi  River,  Columbus,  Ky,  {Similes  below  Cairo), 


Date. 


Gangee. 


^^ 

Com- 
mifl- 
sioD, 
Bel- 
mont. 


Rise  or 

^'*^^  praoeding 
24hoarB, 


Cross  section  of  discharge. 


▲i«a. 


Water. 


Below 
datum. 


Depth. 


Mean, 


Mean 
'   datum. 


Mazi- 


Width. 


Nov.  3. 
4. 
5. 
5- 
5. 
6. 
6. 
6 
8.. 


1887. 


Feb.    1. 
3. 

3.. 

4. 

5.. 

5. 

Mar.  I'D. 

31. 

31.. 

1. 

1.. 

2. 


Apr 


Ftet. 
2.4 
2.4 
2.4 


2.2 


2.2 


40.5 
40.1 


39.6 
88.7 


4t.6 
42.5 


43.  U 


43.4 


43.8 


Feet. 
2.42 
2.85 
2.35 
2.84 
2.31 
2.24 
2.23 
2.22 
2.18 
2.19 
2.20 


40.47 
40.07 
89.98 
39.37 
38.55 
38.35 
41.68 
42.54 
42.66 
48.05 
43.16 
48.50 
43.57 
48.80 


Feet. 
0.0 
0.0 
0.0 


—0.1 


0.0 


0.0 
—0.3 


—0.4 


+0.4 
+0.5 


+0.5 


+0.4 

'+6;i 


Sq.feet. 
63,409 
64,419 
64,774 
65,010 
65.201 
64,660 
64,453 
64,387 
63,876 
64,266 
63,874 


176,000 
175, 376 
175, 096 
174, 086 
173, 254 
172, 634 
184,883 
185.977 
186,351 
188, 190 
188, 532 
189;  400 
189,  708 
192,958 


8q.  feet. 
178, 748 
179.877 
180,232 


180, 762 
180, 401 
180.220 


179, 770 
180, 136 
179,718 


182,783 
183,402 


184, 286 
185,907 


187,904 
186,  320 


186,944 

"m\m 

'i89,'376 


Feet. 

24.7 
25.0 
25.2 
25.3 
25.3 
25.1 
25.1 
25.0 
24.8 
25.0 
24.8 


56.6 
56.4 
56.4 
56.1 
55.9 
55.7 
59.4 
59.7 
59.8 
60.4 
60.5 
60.8 
60.9 
61.9 


Feet. 
57.4 
57.7 
57.9 


Feet. 


86.0 
86.0 


58.0 
57.9 
57.9 


37.0 
36.8 
35.7 


57.7 
57.8 
67.7 


58.7 
58.9 


37.2 
35.7 
86.8 


77.6 
73.8 


59.2 
59.7 


74.2 
73.7 


60.3 
50.8 


78.4 
78.8 


60.0 

"oo.o 
"eo.'s 


79.7 


79.8 
'82.'6 


Fe«t. 
2,573 
2,573 
2,573 
2,573 
2,578 
2,573 
2.573 
2,573 
2»571 
2,571 
2.571 

8,106 
8,106 
3,106 
8,103 
8,100 
8,100 
3,114 
8,115 
8.116 
3,115 
3,115 
8,115 
8,115 
8,115 


Bate. 


Not. 


1897. 


Feb. 


1... 

3^. 

3... 

4... 

5... 

5... 

Mar.20... 

31  .- 

31... 

Apr.    1... 

2.'.'. 

a... 


Soooror 
fllL 


Sq.feet, 
+  349 
+1,129 
+    355 


+    530 

—  861 

—  181 


—  450 
+    866 

—  418 


+3,066 
+    619 


+    884 
+1,711 


+1,007 
—1,684 


+    624 

'Il'ioi' 

*+i"484' 


Mean 
Telocity 

second. 


Feet. 
1.223 
1.401 
1.425 
1.820 
1.843 
1.336 
1.887 
1.348 
1.344 
1.876 
L112 


6.078 
6.735 
6.705 
6.761 
6.399 
6.342 
7.724 
7.911 
8.188 
7.724 
7.679 
7.974 
7.865 
7.560 


Discharge 

per 

second. 


Method 


Cubic  feet. 
77,629 
90,237 
92,283 
86,429 
87,566 
86,  391 
86,160 
86,504 
85,845 
88,842 
71,069 


1,228,151 
1,181,080 
1,173,962 
1,176,945 
1, 108, 609 
1,094,771 
1,428,088 
1,471,259 
1, 516, 609 
1,463,542 
1,447,712 
1, 510, 958 
1,  492, 029 
1,458,750 


P. 
M. 

M. 
M. 
F. 
M. 
M. 
F. 
M. 
M. 
F. 


M. 
M. 
P. 
M. 
M. 
P. 
M. 
M. 
F. 
M. 
F. 
M. 
F. 
M. 


Num- 
ber of 
voloo- 
itv  sta- 
tions. 


Num- 
ber of 
sound- 
ings. 


Direction  and  force  of 
wind. 


V— Very  light. 
V-Brisk. 
VIII-Briak. 
VIII— Light. 
Vlll-Very  light. 
IV— Nearly  calm. 

Do. 

Do. 
V— Very  light. 

Do. 

Do. 


X-Very  light 
V— Very  light. 
V-Brisk. 
V— Brisk  to  strong. 
X-XI— Brisk  toUght. 
X  -V^ery  light. 
Xll-Verj'  lig- 
I— Very  light. 


light. 


Do. 
XI— Nearly  calm. 
X— Very  light 
IX— Nearly  calm, 
Ill-Very  light 


Vcm. — The  discharge  section  was  at  same  place  as  in  former  years,  about  one-half  mile  below  the 
BetaDcmt  elevator.  Datum  line  is  takcfu  at  42.65  feet  on  the  Belmont  gauge  whose  sero  is  286.85  feet 
above  the  Caifo  datam.   7  =  Double  floats.    M  =  Uaskell  meter. 
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Table  No.  10— Continued. 
Results  of  discharge  ohservaHons,  Mississippi  River,  Helena^  Ark,  {S06  miles  heUfw  Cairo). 


Date. 


Nov  17 

1897. 

Feet 
0  4 

18 

0.6 

18 

18 

18 

19 

1.0 

19 

19 

19 

20 -- 

1  6 

Apr.  9. 

1898. 

45.6 

11 ; 

46.9 

12 

47.5 

12 

13 

48.0 

14 

48.4 

15  

48.8 

15 

16 

49.6 

Gauges. 


United 
States 
Engi- 
neer. 


Local. 


Rise  or 

fall  in 

preceding 

24  hours. 


Feet. 
0.50 
0.68 
0.70 
0.76 
0.79 
1.12 
1.16 
1.22 
1.27 
1.60 


45.70 
47.00 
47.53 
47.66 
48.14 
4&00 
48.85 
48.90 
49.05 


Feet. 
+0,2 
+0.2 


+0.4 


+0.5 


+0.5 
+0.7 
+0.6 
+0.6 
+0.6 
+0.4 
+0.4 


+0.2 


Cross  section  of  discharge. 


Area. 


Water. 


Sq./eet. 
47, 081 

48,  039 
49, 212 
48,074 
49,369 
49,280 
60,144 

49,  640 
49,8G0 
49,555 


B«»low 
datura. 


Depth. 


Mean. 


aq.feet.  \  Feet. 
25.9 
26.4 
27.1 
26.4 
27.1 


198, 
206, 
208, 
209, 
214, 
212, 
213, 
213. 
215, 


214,067 
216,259 


216.  386 
218,  538 
214,422 


214, 317 
215. 448 


27.3 
27.0 
27.2 
28.9 


40.2 
41.8 
42.3 
42.5 
43.4 
4.3.0 
43.2 
43.3 
43.7 


Mean     Maxl- 
datum.    mam. 


Feet. 


48.4 
43.8 


43.9 
44.3 
43.6 


43.5 
43.7 


Feet. 
47.4 
47.6 
47.0 
47.2 
47.3 
47.5 
47.5 
47,5 
47.6 
47.8 


03.6 
95.1 


05.4 
95.8 
05.0 


97.2 
06.7 


Width. 


Feet. 
1,817 
1.818 
1,819 
1,820 
1,820 
1.833 
1,834 
1.836 
1.836 
1,845 


4.925 
4,933 
4,933 

4,9;a 

4.933 
4,933 
4933 
4,933 
4,933 


Data^ 


Scour  or 
fllL 


Mean 
velocity 

per 
second. 


Discharge 
second. 


Method. 


Num- 
ber of 
veloc- 
ity sta- 
tions. 


Nnm- 
ber  of 
sound- 
ings. 


Direction  and  foroe  of 
wind. 


Nov.  17. 
18., 
18. 
18. 
18. 
19. 
19. 
19. 
19. 
20. 


1807. 


Apr.  9. 
11.. 
12. 
.  12.. 
13., 
14.. 
16., 
15.. 
16. 


1808. 


g./««. 


+2, 192 


+  127 
+2, 162 
-4,116 


-     105 
+1, 131 


Feet. 
2.099 
2.094 
2.132 
2.070 
2.061 
2.174 
2.198 
2.175 
2.173 
2.209 


6.482 
6.423 
6.821 
6.550 
6.486 
6.622 
6.680 
6.580 
6.471 


Oubiefeet. 

98.832 
104),  607 
104.  W3 

99.529 
101,758 
107, 126 
110, 214 
107, 973 
108,335 
113,915 


1, 274, 121 
1, 823, 836 
1,424,428 
1, 372.  ?25 
1, 888, 050 
1,404,957 
1, 424, 643 
1,405,037 
1,883,858 


M. 
M. 
M. 
F. 
F. 
M. 
M. 
M. 
F. 
M. 


M. 

M. 
F. 
M. 
M. 
M. 
F. 
M. 
M. 


r—BrisIc  to  light. 
I— Nearly  calm. 
Calm. 

Do. 

Do. 
V— Nearly  calm. 

Do. 
VI— Very  light. 
VI— Nearly  calm. 
V-Vory  light. 

IX  to  V— Very  light. 
I__ Very  light. 
II_Very  light. 
Noarlv  calm. 
IX— Strong. 
X— Strong. 
XII-Nearly 
I—Very  light 
V— Very  ligfak 


NoTBS.— The  discharge  section  was  at  same  place  as  in  1896,  about  one-half  mile  below  Helena. 
Datum  line  was  taken  at  49.06  feet  on  the  United  Statos  En^neer  gange  whose  sero  is  161.98  feet  above 
the  Cairo  datum.  Owing  to  emergence  of  sand  bar  at  low  stages  the  datum  areas  have  not  been  com- 
puted for  low- water  serlM. 
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Senau  of  discharge  ohtervoHans,  Mistiuipgi  Bioer,  Arkan$aB  City,  Ark.   {4SS  miles 

helow  Caifro), 


Oom- 

DiMiOII. 


G«lg«8. 


LooO. 


Rise  oar 
faUin 

hoars. 


Cross  sectioii  of  disohsrgs. 


Water. 


Bdow 


Depth. 


Mem. 


Mean 
datum. 


Max. 

imam. 


Width. 


KoT.ae. 

1SB7. 

Fe€L 
0.6 
0.6 

27 

27 

20 

0.8 

20 

29 

29 

80 

6.0 

80 

80. 

Anr.  90. 

1886. 

5L1 

^S:::::::::::::: 

Fe€L 

0.40 
0.51 
0.53 
0.84 
0.86 
0.80 
0.03 
1.17 
1.20 
1.25 


51.14 
51.14 


FeeL 

+0.1 
+0.1 


+0.1 

■+6:i 


0.0 


57.027 
67, 112 
66.038 
56.614 
56,577 
-  66.007 
66,870 
57.168 
67.882 


243.112 
243,112 


Sq./eeL 
228,520 
228,752 
228,776 
226.757 
227,272 
227,143 
227.351 
226.581 
226,783 
226,700 


New  see. 


FeeL 

18.6 
18.7 
18.8 
18.4 
18.6 
18.6 
18.7 
18.6 
18.7 


68.2 


FeeL 

65.8 
65.0 
66.9 
65.8 
65.5 
66.4 
65.5 
66.8 
66.8 
66.8 


FeeL 
42.1 
41.0 
41.6 
41.0 
40.8 
41.2 
41.0 
41.1 
40.0 
41.8 


06.6 


1W<. 

8,045 
8,046 
8.046 
8,060 
8,060 
8,060 
8,060 
8,064 
8,064 
8,066 


8,666 
8,666 


Bate. 


Scoaror 
fllL 


Mean 
velocity 

second. 


Discharge 
perseoo^ 


Method. 


Nam< 
berof 
▼eloc- 


itvc 
tfon 


Kam- 
ber  of 
sound- 
ings. 


Direction  and  force 
^f  wind. 


1887. 
IKoT.  26. ..... 

27 

27 

20 

20 

20 

20 

80 

30 

80 


-3.181 
+  223 
+  24 
—2,010 
+-    615 

—  120 
+    208 

—  770 
+  202 
+•      1« 


Apr.  20. 


1808. 


FeeL 
2.228 
2.342 
2.828 
2.348 
2.378 
2.407 
2.354 
^388 
2.314 
2.386 


&156 
6.226 


Oubie/eeL 
125,886 
133, 545 
182.653 
181, 203 
134,346 
186,187 
133,033 
135,810 
182,260 
186»714 


1,406,702 
1.613,532 


M. 

M. 
M. 
M. 
M. 
M. 
M. 

r, 
p. 

M. 


M. 

P. 


77 


rX-Briat 
XI— Brlak. 

Do. 
XI— Strong. 

Do. 
XI-Brisk. 

Do. 
XII- Nearly 
Calm. 

Do. 


XI— N<9u-ly 
Do. 


Hom.~The  disoharee  section  was  at  same 
Arkansas  CitT;  the  right  bank  end  being  about 


tlaee  as  in  former  years,  abont  one-balf  mile  below 
feet  below  the  new  sawmill,  in  January,  1808,  the  left 


bank  end  of  ihe  section  was  moved  downstream  5°  from  its  former  iioRition  to  make  it  more  nearly 
aormal  to  direction  of  flow.  Datam  line  was  taken  at  51.80  feet  on  the  ArkauMas  City  gaoge,  whose 
lexo  Is  116.44  feet  aboTtt  tha  Cairo  datam.   JT = I>oable  floate.    M = Haskall  meter. 
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BentlU  of  discharge  ohMrvaiion$,  Mississippi  Miver,  Warrenton,  Miss.  {608  fsiUs  Mow 

Cairo). 


Oaagea. 

CroBS  section  of  discharge. 

Date. 

Vicks- 
bnrg. 

Local. 

BlBCor 

fall  in 

preceding 

24  hoars. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi. 
mum. 

Width. 

1897. 
Dec.    6 

FeH. 
2.4 
2.9 

Feet. 
52.90 
53.10 
53.12 
53. 15 
53.32 
53.34 
53.38 
53.42 
53.53 
63.56 

100.25 
100.27 
100.27 

Feet 

+0.9 
+0.6 

87,375 
86.430 
86, 749 
87.381 
87,106 
87,508 
87,062 
87,490 
87, 107 

254,577 
256, 935 
256,935 

2m,  01*2 
261,824 
260,813 
261,033 
261, 102 
260,760 
261.029 
260,460 
260, 513 
260,030 

New  sec. 

Feet 
25.7 
26.4 
26.1 
26.2 
26.4 
26.3 
26.4 
26.8 
26.4 
26.3 

Feet. 
69.2 
69.7 
69.4 
69.6 
69.6 
69.4 
69.6 
60.3 
69.4 
09.2 

Feet. 
42.9 
42.6 
42.4 
41.8 
42.7 
42.6 
42.5 
42.6 
42.8 
42.6 

89.1 

Feet. 
3,310 

7 

3,313 

7 

3,818 
8,313 

7 

8 

8.0 

+0.1 

3,322 

8 

8  322 

8 

3,322 

8 

3,322 

9 

3.2 

+0.2 

8,824 

9 

3,824 

4,217 
4.217 
4,217 

1898. 
Anr.  24 

49.40 
49.40 

+0.1 
0.0 

'^25:::::;;;;;::.: 

25 

87.6 

Date. 

Scooror 
fill. 

Mean 
velocity 

per 
aecond. 

Discharge 
per  second. 

Meth. 
od. 

Nam- 
berof 
veloci- 
ty sta- 
tions. 

Num- 
ber of 
sonnd- 
ings. 

Direction  and  foree 
of  wind. 

1897. 
Deo.    6 

+  H,227 
+  1,812 
—  1,011 
+      220 
+        69 

Feet. 
1.931 
1.961 
1.948 
1.984 
1.983 
L867 

L92S 

L943 
2.046 
2.048 

5.654 
5,359 
5.  MR 

Cubic  feet. 
163, 961 
171,369 
168,346 
172, 154 
173. 291 
162,603 

168,289 

169, 174 
179,002 
178,425 

1,489,814 
1, 376, 845 
1,455  K7A 

M. 
M. 
M. 
F. 
F. 
F. 

M. 

M. 

M. 
M. 

M. 
F. 
M 

Vn-Very  light 
Calm 

7 

7 

VII-Nearly  oalm. 
Vll-Veryllght. 
VI— Nearly  calm. 
VI— Light;    river 

rough. 
Vll-Xight;   river 

rough. 
VlI-?Very  Ught 
IV-Veryllght. 
V-NearlycSlm. 

I— Very  light 
XU-Neady  oalm. 

7 

8 

8 

—      342 

8  

+      269 
—      579 

8 

9 

-  63 

—  483 

9 

1898. 
Apr.  24 

^     25 

25. 

_ 



NOTBS — ^The  discharge  section  is  near  present  landing  below  Warrenton,  Miss.,  at  same  place  aa  in 
former  years,  about  607.8  miles  beJow  Cairo  on  the  inch-to-mile  map.  January,  1898,  right  bank  end 
waa  ewnng  downstream  15°  to  make  the  section  more  nearly  normal  to  the  direction  of  the  flow.  The 
?«',?°l  *  f "  *^^®°«'^  ^^-^  ^^^  ®?  high-water  gauge  No.  74,  used  as  local  gauge,  whose  eero  is 
18.18  feet  alwve  the  Cairo  datum.  The  Vlcksburg  gauge  zero  ia  66.04  feet  above  the  Cairo  datum, 
r  =  Double  floata.    M = Haskell  meter. 
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Be»ulU  of  diseharge  observaHan$,  Mi$9i9sippi  River,  Bed  Biter  Landing,  La,  (765  miles 

heUfw  Cairo). 


Date. 


Oavges. 


XT.S. 
Bngi- 


Local. 


Kiseor 

fall  in 

preceding 

24  hours. 


Croea  section  of  discharge. 


Area. 


Water. 


Below 
datom. 


Depth. 


Mean. 


Mean 
datum. 


Maxi- 
mum. 


Width. 


FeeL 

8,636 

3,636 

3,631 

8,630 
8,629 
3,629 

3,625 

8,625 
3,627 
8,627 


4,076 
4,076 


1897. 


Dee. 


IS- 
IS. 
14. 

14. 

14. 
14. 

15. 

15. 
15. 
15. 


1898. 


Apr.  28. 

28.. 


FteL 
6.30 
5.30 


FmL 
•    5.82 


F€et. 

ao 


5.00 
6.00 


4.70 
4.70 


44.80 
44.80 


5.06 
5.04 

-0.8 

5.00 

4.97 

4.72 
4.78 

-0.8 

4.74 

4.74 

44.80 
44.80 

0.0 

Sq./€et. 

60,872 

60,872 

59.415 

60,060 
59.285 
59,465 

58,1^0 

50,580 
59,383 
59,383 


192,583 
192,588 


Sq.fuL 
235,187 


FuL 

16.7 


57.7 


Fut, 
41.1 


234.675 

235,393 
234.762 
235.051 

235,468 

235,987 
235,804 


16.4 

16.5 
16.8 
16.4 

16.3 

16.4 
16.4 


57.6 

57.7 
57.6 
57.7 

57.8 

57.9 
57.9 


40.6 

89.9 
40.4 
40.7 

40.4 

40.0 
40.6 


216,591        47.2 


1 


63.1 


81.4 


Date. 


Scour  or 
fill. 


Meui 

velocity    Discharge 

per       per  second. 

second. 


Meth- 
od. 


Num- 
ber of 
veloc- 
ity sta- 
tions. 


Num- 
ber of 
souud- 

Ings. 


Direction  and  force 
of  wtnd. 


Dec. 


1897. 


Apr.  28.. 


1898. 


512 
718 
6.tl 
21^9 
412 
524 
183 


Feet, 
2.961 
2.987 
8.177 
3.189 
3.082 
2.085 
3.094 
8.136 
3.071 
8.122 


ChOfiefeH, 
180,238 
181.820 
188,751 
191,547 
182,688 
183,428 
182, 450 
186,  667 
182,344 
185,380 


—19,218 


5.620      1,084,183 
6.887  I    1.133,813 


M 

M. 
F. 
P. 
M. 
M. 
M. 
M. 
M. 
P. 


M. 


50 


64 


X— Brisk. 
X— Very  light. 
X— Brisk. 
X— Very  light. 

Do. 
X— Nearly  calm. 
V-Light. 

Do. 

Do. 
VI— Very  light. 


Vn— Very  Ught. 
Do. 


KoTM.— The  dlsofaaige  section  was  Just  below  Sed  Hirer  Landine  at  the  same  place  as  in  former 
Datum  line  was  taken  at  50.19  feet  on  the  United  States  Eo^neer  gauge  at  Red  River  Land- 
• ---.  -^.,-.       jf—fiiBitell  meteor. 


big^  ^ 


whose  sero  is  28.85  feet  above  the  Gftiro  datum.    F  s  Double  floats. 

ENa  98 ^206 
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Table  No.  10— Continued. 
RetulU  of  discharge  ohserrations,  Atchafalaya  Biver,  Simmspori,  La,  (4  miles  below  head). 


Date. 


Ganges. 


M.R. 
C,  Bar- 

bre       Local. 
LftDd- 

ing. 


RiMor 
fall  in 


Cross  section  of  discharge. 


Area. 


Below 
datum. 


Depth. 


Mean. 


Mean 
datum. 


Maxi- 
mum. 


Width. 


Decl8  . 
18  . 
18  . 
18. 
18  . 
20. 
20  . 
20. 
20. 


1897. 


Apr.  29. 


1898. 


Feet. 
4.5 


5.7 


42.6 


Feet. 
28.47 

28.47 
28.48 
28.48 
28. 49 
29.63 
29.64 
29.66 
29.75 
29.78 


64.88 


Feet. 
0.0 


+0.9 


+0.1 


Sq.feet. 
26, 697 
26,713 
26,661 
26.716 

26,  636 

27,  :j96 
27,  .'VSO 
27, 448 
27,  407 
27,  518 


58,474 


Sq.feet. 
68, 302 
68.318 
68. 259 
68, 312 
68,223 
68,146 
68.321 
68,171 
68,067 
68,151 


67, 710 


Feet. 
36. 


36. 


86. 
37. 
36. 
36. 


56.0 


Feet. 
62.1 
62.2 
62.1 
62.2 
62.1 
62.0 
62.2 
62.0 
.61.9 
62.0 


61.6 


FeH. 

58.7 
57.7 
57.6 
57.6 
57.6 
58.4 
58.7 
58.6 
58.6 
58.7 


91.7 


Feet. 
734 

7:u 

734 
734 
734 
744 
744 
744 
745 
745 


1.044 


Date. 


Mean 

Sconror 

velocity 

fill. 

per 

second. 

Sq.feet. 

Feet. 

+2,051 

0.702 

+       16 

0.759 

_      59 

0. 720 

+      53 

0.710 

—      89 

0.592 

—      77 

0.627 

+     175 

0.844 

—     150 

0.924 

—    104 

1.007 

+      84 

0.783 

-    441 

4.392 

Discharge    Meth- 
persocoml.       od. 


Num- 
ber of 
veloc- 
ity sta- 
tions. 


Num- 
ber of 
sound- 
ings. 


Direction  and  force  of 
wind. 


Dec.  18  . 

18  . 
18  . 
18. 
18. 
20. 
20  . 
20. 
20. 
20. 


1897. 


Apr.  29 . 


1898. 


I     _ 


Cubic  feet. 
18, 753 
20.288 
19. 1K6 
18,976 
15,758 
17, 182 
23, 272 
25.349 
27,603 
21, 552 


256,840 


M. 
M. 
M. 
F. 
F. 
F. 
V. 
M. 
M. 
M. 


11 


36 


Xl-Vory  light. 

Do. 

Do. 
XI— Nearly  calm. 

Do. 
Calm. 

V— Nearly  calm. 
V— Very  light. 
IV— Very  light. 

Do. 


V— Very  light. 


Zero  of  Barbre  Landing  gauge  is  24.17  feet  above  Cairo  datum.  Zero  of  local  gauge  is  at  Cairo 
datum. 

Notes.— Section  is  same  as  used  in  1896  and  1897,  being  between  sill  dams  1  and  3  and  just  above 
mouth  of  Alligator  Jiayou. 

Alligator  Bayou  is  dry  in  low  water.  The  high- water  discbarge  as  messured  Apr.  29, 1898,  was  518 
cubic  reet. 
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Tablk  No.  10— Continaed. 
Re9nlt9ofdi8ekarg€ohs€rvat\on$,  MissiMippi  Biver,  Carrollion,  La.  (957 miles  below  Cairo), 


Date. 


1807. 


Dee.  27. 
27. 


29., 

90.. 

30.. 

81. 

31., 

] 

May   2.. 

3.. 
8.. 
4.. 
4.. 


189S. 


Gaagw. 


United 
Stotee 
engi- 
neer. 


Fe$t. 
0.96 
1.10 


1.06 
1.00 


LOO 
0.06 


0.06 
0.00 


0.05 
1.00 


16.66 
:S.66 
15.60 
15.60 


/  15.66 
\  15.50 


Looel. 


FMt, 

1.48 
1.06 
0.08 
0.00 
1.30 
1.14 
1.12 
0.87 
1.02 
0.96 
0.05 
0.97 
1.06 
1.13 
1.18 
1.25 
1.00 
1.14 
1.16 
L2S 

}  18.87 

}  15.86 
15.86 

}  15.80 
15.80 


FeeL 
}     +0.4 


Biseor 

fallio 
preceding 
24  honrs. 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Crofls  section  of  discbarge. 


Area. 


Water. 


8q./eet. 
145,293 

146,100 

147,007 

146,620 

146,184 

146,268 

146,766 

146,120 

146,072 

146, 422, 

172,682 

174,457 
174,481 
175,602 
175,602 


Below 
datum. 


Sq.fut. 
185, 573 

186,186 

187,486 

187,305 

187. 072 

186,211 

186,414 

186,600 

186,678 

186,854 

179,407 


181,320 
182.582 


Depth. 


«-•  d^tiS.  l^:  ^««k. 


Feet. 

66.8 

67.0 
67.7 
67.6 
67.4 
67.0 
67.1 
67.3 
67.2 
67.4 

73.5 

74.2 
74.2 
74.7 
74.7 


Fett. 
78.0 

79.2 

70.8 

70.7 

70.6 

79.2 

70.8 

70.4 

70.4 

70.6 

76.4 


77.2 
77.7 


Feet. 
03.5 

08.4 

02.8 

02.7 

03.2 

91.0 

92.6 

92.8 

92.8 

92.9 

106.0 


105.4 
105.8 


Feet. 

2,174 

2,168 
2,174 
2, 170 
2,169 
2,169 
2,171 
2,171 
2,171 
2,172 

2,350 

2,350 
2,850 
2,350 
2.350 


Date. 


Scour  or 
fill. 


Mean 
velocity 
per  sec- 
ond. 


Discharge 
per  second. 

Meth- 
od. 

Num- 
ber of 
veloc- 
it.7  8ta- 
tluns. 

Num- 
ber of 
sound- 
ings. 

Cfutie/eet. 

299,627 

M. 

13 

43 

206,620 

M. 

13 

43 

276. 318 

F. 

13 

43 

283.128 

M. 

13 

43 

254,  073 

F. 

13 

43 

260, 051 

M. 

13 

43 

235,953 

F. 

14 

43 

263.467 

M. 

12 

43 

288,132 

M. 

13 

43 

289,381 

M. 

13 

43 

1,084,091 

M. 

13 

51 

1,050,873 

F. 

11 

1,006.411 

M. 

13 

51 

1,W9,022 

F. 

12 

1,086,666 

M. 

13 

61 

Direction  and  force  of 
wind. 


Dec  27 
27. 


1807. 


May 


28., 
29.. 
29.. 
30.. 
30.. 
31.. 
31. 

2.. 
3.. 
8.. 
4.. 
4.. 


1808. 


Sq./eet. 


+  613 
+  1,300 
-       91 


861 

203 

95 

69 

276 


—  7,357 


+  1.823 
+  1.262 


Feet. 
2.062 
2.043 
1.878 
1.932 
1.738 
1.852 
1.619 
1.803 
1.074 
1.976 

6.278 
6.024 
6.284 
5.074 
6.188 


XI— Very  light. 
Crtlra  to  XI,  very  light. 
XI-Light. 

Do. 
Calm. 

VI— Nearly  calm. 
VII— Light. 

Do.* 
XII— lirisk. 

Do. 

Vll-Very  light 
V— Very  light 
Variable,  very  light. 
Vl-Verv  light. 
VU-Light. 


The  diacbarge  section  is  at  same  place  as  in  former  years,  about  1|  blocks  above  Carrollton  avenue. 

Datnm  line  was  taken  at  18.77  feet  on  the  United  States  Engineer  gauge,  which  waa  at  the  section. 
Its  zero  is  20.01  feet  above  the  Cairo  datnm.    F = double  floats ;  M = meter. 

GBNBRALNorBs.— Obsbbvjltionb  onthb  Mississippi  Rivbb.— The  meter  observations  were  observed 
with  the  Haekell  current  meter  at  ^  depth,  generally  run  for  200  seconds  at  each  station.  The  float 
obeervatJons  were  made  with  donble  floats,  the  lower  one  being  at  mid  depth.  The  surface  float  was 
an  air-tij^ht  sheet- iron  bnoy.  circular  on  plan  and  elliptical  in  cross-section,  axes  5  inches  and  10 inches; 
this  caiTiti  a  small  flag.  The  lower  float  was  a  sheet  iron  cylinder,  with  open  ends,  about  6  inches 
diameter  and  12  inches  high,  suspended  from  the  upper  float  by  a  flue  string.  Float  ranges  were 
nuiinly  400  feeiapart.  Soundings  were  taken  with  a  five-sixteenths-inch  braidea  cotton  line ;  12pound 
lead  need  in  low- water  and  20-ponnd  lead  in  high-water  observations. 

Direction  of  flow  was  derived  from  float  OMcrvationa,  and  meter  observations  were  corrected  for 
any  variation  from  the  normal. 

The  valnen  of  meter  constants  used  are  as  follows :  For  low-water  series :  Meter  wheel  No.  6,  rating 
of  Jan.  TO,  18B8,  a =1.14013;  6=0.4197.  For  high- water  seriee :  Meter  wheel  No.  2,  a  =  1.8778;  6=0.3884 
(this  wheel  waa  broken  on  Mar.  31, 1898),  rating  of  Jan.  10, 11, 1898.  Meter  wheel  No.  1-1,  rating  of 
May  12, 1898,  a=  2.12027;  6 =—0.0698  for  ydooities  over  2  feet,  and  a  =  1.95;  6=0.158  for  lower 
velocities. 

Meter  w*  opersled  firam  skiff  dnring  low-water  period  and  from  the  steamflr  Search  during  high 
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Table  No.  1(V— ContiDned. 
Besulis  of  discharge  observatioM,  Si,  JPVanois  Biver  {400  meierB  above  the  moufh). 


Ganges. 

Cross  section  of  discharge. 

DAte. 

HeleDA. 

Leoal. 

Rise  or 

fall  in 

prece4ling 

24  hours. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1697. 
Ifov  16      

Feet. 

aO.2 
0.2 
0.2 
0.2 
0  2 
0.2 
0.2 
0.2 
0.2 
0.2 

Feet. 

150.78 
150.78 
150. 79 
150.80 
150.82 
150. 82 
150.82 
150.81 
150.81 
150.81 

Feet. 
+0.3 

Sq.feet. 
420 
420 
420 
423 
410 
422 
416 
425 
422 
428 

Sq.feet. 
ATA 
424 
423 
425 
410 
422 
416 
426 
423 
429 

Feet. 
4.2 
4.2 
4.2 
4.8 
4.1 
4.3 
4.2 
4.3 
4.3 
4.8 

Feet. 
4.3 
4.3 
4.3 
4.3 
4.1 
4.3 
4.2 
4.3 
4.3 
4.8 

Feet. 
5.9 
5.9 
5.9 
5.9 
6.0 
6.0 
5.9 
5.9 
6.0 
5.9 

F9et. 

99 

16 

99 

16. 

99 

16     

99 

16 

99 

16 

99 

16 

99 

16 

99 

16 

99 

16 

99 

Date. 

Scourer 
fiU. 

Mean 
velocity 

l»er 
second. 

Di8chars:e 
per  second. 

Method. 

Num- 
ber of 
veloc- 
ity sta- 
tions. 

Num- 
ber of 
sound- 
ings. 

Direction  and  foroe 
of  wind- 

1897. 
Kov.  16 

Sq./eet. 

Feet. 
2.390 
2.272 
2. 271 
2.299 
2.410 

2.345 
2.374 
2.350 
2.433 
2  ii» 

CuhUfeet. 
1,005 
955 
955 
972 
988 

990 

986 

998 

1,027 

1    (M9 

Meter  .. 
...do... 
....do... 
...do... 

Double 
tioata. 

Meter  .. 
....do... 
....do... 
....do... 

Double 
tioaU. 

•» 

IV-Very  light 
Il-Verj'ligiit. 
Do 

16 

—  0.1 

—  1.0 
+  1.4 
—14.7 

+12.0 

-  6.5 
+10.1 

-  2.6 
+  5.ff 

16 

16 

Do 

16 

Do 

16 

IV_Tory  light. 

16 

16 

Do 

16 

Do. 

16 

TkA 

a  Helena  United  States  Engineer  gauge,  whose  zero  is  161.98  feet  above  Cairo  datum.  Zero  of  local 
gauge  is  13.13  feet  above  Cairo  datum. 

NoTBS.— The  discharge  Hection  is  400  meters  above  the  month  of  the  St.  Francis  River.  Datum  line 
la  taken  at  150.82  feet  on  the  local  gauge  as  observed  Nov.  10.    Soundings  were  taken  with  a  p<de. 
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Tablb  No.  10— Continued. 

Re9uU$  ofdUeharge  ob§ervaiUms,  White  Biver,  8  m%le$  abc/tt  ike  cuUojf  (16  miles  (ibave  ike 

moutk). 


Gauges. 

Cross  section  of  discharge. 

Date. 

Koath 

of 
White 
ICiTer. 

Else  or 

Area. 

Depth. 

Local. 

precedioff 
24  hoars. 

Water. 

Below 
datam. 

Mean. 

Mean 
datam. 

Maxi- 
mum. 

Width. 

1807. 
NoT.23 

Feet. 

a5.6 
6.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 

Fett. 
-5.89 
-5.88 
—5.89 
-5.89 
-5.88 
—5.88 
-*.89 
—5.89 
-5.80 
-*.88 

Feet. 
+0.2 

ffq-ft 

8,541 
8.508 
8,513 
8,493 
8,528 
8,528 
8,530 
3,523 

7,280 
7.290 
7,270 
7,300 
7,300 
7,307 
7,299 
7,284 
7,801 

Feet. 

Feet. 
14.3 
14.3 
14.3 
14.3 
14.3 
14.3 
14.8 
14.3 
14.3 
14.8 

Feet. 
9.8 
9,8 
9.7 
9.5 
9.7 
9.5 
9.8 
9.6 
9.7 
9.7 

Feet. 

480 

23 

480 

23          

480 

23 

480 

23 

480 

23 

480 

23 

480 

23              

480 

23 

480 

23 

480 

Date. 

Soouror 
flU. 

Mean 
velocity 

per 
second. 

Discharge 
per  second. 

Method. 

Nam- 
berof 
veloo- 
itvsU- 
tions. 

Nam- 
berof 
soaad- 
ings. 

Direction  and  force 
of  wind. 

1897. 
HoT.23 

Sq./U 

Feet. 
1.344 
1.335 
1.347 
1.359 
1.333 
1.282 
1.322 
1.238 

1.272 
1.275 

Ovbie/eeL 
4,759 
4,684 
4,733 
4,749 
4,701 
4,523 
4,668 
4,362 

4,459 
4.498 

Meter  .. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

Doable 

floiito. 

....do... 

....do... 

11 

21 
19 
19 
19 
19 
19 
19 
19 

20 

90 

XII— Brisk. 

23 

-38 
+10 
—20 
+30 

Do. 

23 

Do. 

Z.i 

Do. 

2i 

Do. 

Zl       

Do 

23 

±1 

—15 

+  17 

Do. 

23 

XII- Very  light. 

Xn-Nearly  calm. 
Calm- 

23 

23 

•  Mouth  of  White  River.  United  States  Engineer  jraage,  whose  sero  is  128.73  feet  above  Cairo  datum. 
Local  gauge  is  identical  with  the  one  used  in  November,  1806,  and  is  not  connected  with  Cairo  datum. 

KoTBS. — The  discharge  seofion  is  about  16  miles  above  the  mouth  of  White  River  and  8  miles  above 
cut-off  (month  of  Arkansas  Biver),  and  is  Identical  with  section  used  in  November,  1896.  Datum  line 
is  taken  at  1.74  feet  on  the  local  gauge,  aa  observed  If  ovember  28, 1896.  Soundings  were  taken  with  a 
pole. 
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Table  No.  10— Continned. 
BesulU  of  discharge  obB^rvations,  Arkan$a8  River,  Little  Bock,  Ark. 


Ganges. 

Cross  section  of  discharge. 

Date. 

United 

States 
Engi- 
neer. 

Local. 

Rise  or 

fall  in 

preceding 

24  hoars. 

Area. 

Depth. 

Water. 

Below 
datam. 

w^.^  1  Mean 
"®*^-  '  datum. 

1 

Maxi- 
mum. 

Width. 

1898. 
MaylO                  --.. 

Feet. 
a28.80 
29.30 
28.80 
28.00 

Feet 
627.05 
27.25 
27.06 
26.8 

Feet. 

+0.7 
-fO.5 
—0.5 
—0.8 

Sa./L 
67, 165 
57,  342 
58.984 
56,663 

Sq.ft 

FeH. 

30.9 
37.0 
37.9 
36.3 

ree. 

Feet 

Feet 
1,5.S0 
1, 550 

ll'"i 

48.0 
46.0 
45.0 

12   

1,557 

13 

1,562 

Date. 

Scour  or 
fllL 

Mean 
velocity 

per 
second. 

Discharge 
per  second. 

Method. 

Nnni- 
berof 
veloc- 
ity sta- 
tions. 

Num- 
ber of 

HOUUd- 

ings. 

Direction  and  foroe 
of  wind. 

1898. 
MaylO     

Sq./L 

Feet. 
10.243 
11.  802 
11. 153 
9.442 

Oubie  feet. 
585, 524 
676.  756 
657,  859 
535, 032 

P. 
F. 
F. 
F. 

8 
8 
9 
7 

is' 

25 
82 

Calm. 

11 

X-Very  light. 
IX— Light 
XI- Very  light 

12 

13 

a  At  Little  Bock,  eero  Is  241.53  feet  above  the  Cairo  datum.  b  U.  S.  Weather  Bureau. 

Notes.— Discharge  section  was  about  3,000  feet  below  Little  Rock  and  Fort  Smith  Railroad  (lower) 
bridge.  Soundings  were  made  under  difficulties,  owing  to  very  swift  current  and  inexperienced  leada- 
man.  10-pound  lead  was  used.  Diatauce  between  float  ranges,  275  feet  Time  was  observed  with  a 
common  watch.  All  angular  locations  of  soundings  and  floats  were  with  sextant  firom  skifEl  Area  of 
May  10  mainly  oompatea  from  soundings  of  May  il. 

Arkansae  Biver,  near  mouth. 


Gauges. 

Cross  section  of  discharge. 

Date. 

United 
States 
Engi- 
neer. 

Local. 

Rise  or 

fall  in 

preceding 

24  hours. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean  '  Maxi- 
datum,     mum. 

Width. 

1807. 
lfoY.24 

Feet 
a2.6 

Feet 
02.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Feet. 
0.0 

930 
943 
943 
937 
944 
942 
944 
937 
936 

Sq.ft 

Feet 
5.6 
5.5 
5.6 
5.6 
5.5 
6.6 
5.6 
5.6 
6.5 
5.6 

Feet. 

Feet. 

7.8 
7.9 
7.9 
7.9 
7.9 
7.9 
8.0 

Fe€t 
170 

24 

170 

24 

170 

24 

170 

24 



170 

24 

170 

24 

170 

24 

".:::::::    7:9 

170 

24 

7.9 
8.3 

170 

24 

170 

Date. 

1    Mean 
Scour  or    velocity 
fllL            per 
second. 

Discharge 
per  second. 

Method. 

Direction  and  force 
of  wind. 

1897. 
NoY.24 

Sq.ft 

Feet 
1.964 
1.823 

OuJricfeet, 
1,839 
3.696 
1.817 
l,ft{8 
1,838 
1.847 
1,842 
1,829 
1.806 
1.832 

F. 
F. 
F. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 

7 
7 
7 
5 

7 

7 
7 

7 

VI- Very  light 
Do. 

24 



24 

1.927 
1.949 
L963 
L056 
1.956 
L9S7 
1.927 
1.868 

Do. 

24 

Do. 

24 



5 '       7 

5 1       7 

Do. 

24:::::::::::::::::::::::: 

24 

6 
6 
6 
7 

7 
7 
7 
16 

Do. 

24 



Calm. 

24 

Vl-Very  light 
Do. 

24 

«  Temporary  gauge. 
N0TB8.— Dlaoharge  section  is  in  the  cnt-off.  about  1  mile  above  month  of  Arkansas  River,  and 
abont  9  miles  above  month  of  White  River.     There  is  no  water  in  the  old  month  of  the  h  rkanisa 
River.    Float  ranges  were  80  feet  apart    Sonndings  were  taken  with  a  pole. 
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Tablb  No.  10— Continued. 

Bes^lU  of  diseharge  ohservatians,  Yazoo  BiveTf  near  Yazoo  and  MiasiBnppi  Valley  Eaif 
road  hridge  (16  milez  above  the  mouth). 


Gaogea. 

Gross  section  of  discharge. 

Date. 

Yaxoo 
City. 

Local. 

Rise  or 

fall  in 

preceding 

24  hours. 

Area. 

Depth. 

WAier. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1837. 
Dec.4 

Feet. 

o0.6f 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

ae 

Feet, 
73.15 
73.17 
73.21 
73.21 
73.21 
73.21 
73.21 
73.21 

Feet. 

.f0.4f 

9,573 
9,640 
9,594 
9,631 
9,581 
9,593 
9,621 

Sq.feet. 

Feet. 
21.8 
21.8 
22.0 
21.0 
21.9 
21.8 
21.9 
21.9 

Feet. 

Feet. 
32.0 
32.1 
32.2 
32.0 
32.8 
32.2 
32.4 
82.1 

FeeU 

438 

4 

438 

4 

438 

4 

438 

4 

430 

4 

439 

4 

489 

4 

489 

Date. 

Scour  or 
All. 

Mean 
velocity 

per 
second. 

Discharge 
per  second. 

Method. 

Num- 
ber of 
veloc- 
ity sta- 
tions. 

Num- 
ber of 
sound- 
ings. 

Direction  and  force 
of  wind. 

1897. 
Dec4 

Sq./eet. 

Feet. 

0.778 

0.741 
0.924 
0.907 
0. 8(t2 
0.M74 
0.880 
0.  858 

Cubic  feet. 
7,454 

7,097 
8,906 
8,707 
8,:{03 
8,376 
8,446 
8-254 

Doable 

floats. 

....do... 

Meter  .. 
....do... 
....do... 
...do... 
...do... 
....do... 

16 

20 

18 
23 
23 
23 
23 
23 
23 

Vn- Very  light 
Do. 

4 

4 

Do. 

4 

VII-Nearlycalm. 
Do. 

4 

4 • 

Vn-Very  Ught. 
Do. 

4 

4 

YII— Nearlv  calm. 

a  Yazoo  Citv,  Miss..  gau;;e,  whose  xero  is  93.84  feet  above  Cairo  datum.  Local  gauge  is  the  United 
States  Engineer  gauge  on  draw  pier  of  Yazoo  and  Mississippi  Valley  Railroad  bridge;  is  graduated 
in  meters,  and  has  its  zero  at  Cairo  datum. 

}(uTB.— The  discharge  section  is  200  meters  below  the  Yazoo  and  Mississippi  Valley  Railroad  bridge, 
sboat  16  milea  above  mouth  of  Yaioo  Rivar. 
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Table  No.  10— Continaed. 

BesulU  of  ^charge  observatiantf  Black  River,  near  Davids  Landing,  Louisiana  (i  miUs 

above  the  mouth). 


Pate» 


1897. 

Dec  16 

16 

16 

16 

16 

16 

16 

16 

17 

17 


Gftugea. 


Barbre 
Land- 


Feft. 

ai.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.5 
4.5 


Local. 


Biseor 

faUin 

preoeding 

24  hours. 


Feet. 
30.09 
30.09 
30.08 
30.08 
30. 07 
30.07 
30.06 
30.06 
29.85 
29.84 


Feet. 

—  0.3 


-0.2 


Cross  section  of  discharge. 


Area. 


Water. 


q.feet. 
5,391 
5,377 
5.348 
6,346 
5,344 
6.344 
6,361 
5,333 
5,266 
5.264 


Below 
datam. 


Sq./eet. 
10, 532 
10, 517 
10,494 
10, 491 
10,494 
10,494 
10, 516 
10,488 
10,507 
10,510 


Depth. 


Mean. 


Feet. 
12.2 
12.2 
12.1 
12.1 
12.1 
12.1 
12.1 
12.1 
12.0 
12.0 


Mean     Maxi- 
datiun.    mum. 


Fe«t. 
19.8 
19.8 
19.7 
19.7 
19.7 
19.7 
19.8 
19.7 
19.7 
19.8 


Feet 
17.2 
17.2 
16.9 
16.7 
16.6 
16.7 
16.7 
16.6 
16.5 
16.6 


Width. 


Feet. 
442 
442 
442 
442 
442 
442 
442 
442 
440 
440 


Date. 


Scourer 
ill]. 


Mean 
velocity 

per 
second. 


Discharge 
per  second. 


Method. 


Num- 
ber of 
veloc- 
ity sta- 
tions. 


Num- 
ber of 
sound- 
ings. 


Direction  and  force 
of  wind. 


Deo.  16. 
16. 
16. 
16. 
16. 
16. 

16. 

16. 

Deo.  17. 

17. 


1807. 


Sq./eet, 


—  15 

—  23 

—  3 
+   3 


-f  19 
+   8 


Feet. 
1.861 
1.846 
1.786 
L796 
1.8J5 
L694 

L684 
L788 
L775 
L773 


Oubiefeei. 
10,034 
9, 923 
9,552 
9,509 
9,645 
9,054 

9,029 
9, 534 
9,344 
9,333 


Meter... 
..-.do... 
....do... 
....do... 

...do... 

Double 
floats. 

...do... 

...do... 

Meter... 

...do... 


VI— Light. 
Vl-Very  light. 
V-Very  light. 

Do. 

Do. 

Do. 

V— Nearly  oalm. 

Do. 

Do. 
Vl-Very  light. 


a  Barbre  Landing,  MiAsiHHippi  River  Commission  gauge,  whose  zero  is  24.17  feet  above  Cairo  datam. 
Zero  of  local  gauge  is  at  Cairo  datum. 

Notes.- The  discharge  section  is  2  miles  above  the  mouth  of  Black  River,  al>ont  32  miles  from  the 
month  of  Red  River,  and  about  150  meters  below  Davids  Lauding,  Louisiana.  Is  ideutical  with  aec- 
tion  used  in  December.  1890.  Datum  line  is  taken  at  40.64  feet,  Cairo  datum,  as  observed  on  local 
gauge  December  18, 1896. 
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Table  No.  1(V— Continned. 

BetulU  of  diaeharge  0h$ervaHan$,  Red  River,  wMir  Jojfrion  Landing,  Louisiana  (SimiUs 

above  ike  mouth). 


Ganges. 

Cross  section  of  discharge. 

Data. 

Barbre 
Land- 
fag. 

Local. 

Rise  or 

fall  in 

pTec«}ding 

24  hoars. 

Area. 

Depth. 

Water 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1897. 
Dec.  17 

FaeL 
a4.5 
4.5 
4.5 
4.6 
4.5 
4.6 
4.5 
4.5 
4.5 
4.5 

FeeL 
30.62 
30.62 
30.61 
30.61 
30. 58 
30.58 
30.57 
30.57 
30.57 
30.57 

Feet. 
—0.2 

2,672 
2,642 
2,663 
2.643 
2,638 
2,645 
2,640 
2.638 
2,638 
2,640 

Hq.teei. 

6,003 
6,027 
6,007 
6,013 
6,016 
6.015 
6,013 
6,013 
6,016 

Feel. 
9.6 
•      9.6 
9.5 
9.5 
9.4 
9.5 
9.5 
9.4 
9.4 
9.5 

FeeL 
15.3 
15.2 
16.8 
15.2 
15.3 
15.3 
15.3 
15.8 
15.3 
15.3 

FeeL 
18.8 
12.8 
12.7 
12.6 
12.6 
12.7 
12.5 
12.6 
12.7 
12.6 

Fe»L 
280 
280 
280 
280 
280 

17 

17 

17 

17 

17 

279 

17 

279 

17 

279 

17 

279 

17 

279 

Date. 

Soonror 
fllL 

Mean 
Telocity 

second. 

Discharge 
per  second. 

Method. 

Nom- 
berof 
veloc- 
itj  sU- 
tions. 

Num- 
ber of 
sound- 
ings. 

Direction  and  force 
of  wind. 

1897. 
Dac.17 ... 

8q./0a. 

Feet. 
1.653 
1.645 
1.610 
1.651 
1.663 

1.731 
1.710 
1.692 
L581 

1.^<M 

OuhUfeet. 
4.417 
4,348 
4,288 
4,364 
4,096 

4,578 
4,513 
4.199 
4,118 
4  i»i 

Meter.. 
....do... 
....do... 
....do. 

Doable 
floats. 
....do... 
....do... 
-...do... 

Meter  .. 
an 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

Vn-Very  light. 
Calm 

17 

—30 

+  6 

+  3 

—  1 

—  2 

17 

Calm;  raining. 
Do 

17 

17 

Xn-Very  light; 
raininff. 
Do 

17 

17 

Do 

17 

Xn-Nesrly  calm. 
Calm;  raining. 

Tin 

17 

17 

+  ^ 

• 

a  Barbre  Tending.  Mississippi  River  Commission  gauge,  whose  sero  is  24.17  feet  above  the  Cairo 
datum.    The  zero  of  the  local  gauge  is  at  Cairo  datum. 

NOTBS.— The  discbarse  section  is  32  miles  above  the  mouth  of  Red  River,  and  2  miles  above  the  month 
of  th«  Black  River,  and  about  200  meters  above  Joffrion  Landing,  Louisiana.  Identical  with  section 
used  in  December,  1896.  Datum  line  is  taken  at  40.60  feet  Cairo  datum,  as  observed  on  local  eanire 
December  19. 1886. 

Gbkkbai.  Notbs— Obsbbyationb  oh  thb  Tbibutabies.— The  following  methods  were  employed 
exoepit  when  otherwise  noted:  The  floats  were  similar  to  those  described  for  the  main  river,  except 
that  the  lower  float  consisted  of  two  sheets  of  sheet  iron,  10  by  12  inches,  fastenod  together  at  centers, 
forming  in  plan  a  cross,  thus,  -f ,  10  inches  high. 

Float  ranges  were  generally  100  feet  apart.    The  lower  float  was  run  at  mid  depth. 

The  Haskell  current  meter  was  uaed.  It  was  suspended  from  the  stem  of  a  skiff,  held  at  six-tenths 
depth,  and  generally  run  for  200  seconds.  The  skiff  was  held  in  position  by  a  wire  stretched  across 
the  riTer.  The  wheel  used  was  Ko.  6,  with  "a*' =  1.1268  and  '*b"  =  0.4306. derived  f^om  rating  of 
January  10, 1886. 

Sonndinga  were  taken  with  a  A-^<)b  Une  and  10-pound  lead,  except  where  otherwise  noted. 

COMPUTATION  AND  RBDUCTION  OP  FIELD  NOTES. 

Ingress  has  been  made  on  rednclDg  and  platting  the  field  notes  of  the  topography 
and  hydrography  between  St.  Paul,  Minn.,  and  Brownsville,  Minn.  This  reach  is 
covert  by  33  field  plats,  all  of  which  have  some  completed  work  on  them.  There 
are  12  plats  entirely  completed,  and  21  plats  which  are  about  nine-tenths  completed 
as  a  whole.  Soundings  have  been  platted  for  a  distance  of  about  25  miles  from  near 
Brownsville  northward.  Plats  of  the  low- water  survey  from  Yicksburg  to  Donald- 
sonville  were  completed  and  blue  printed.  The  field  notes  of  the  surveys  of  tiie 
orevasses  of  1897  were  platted. 

A  profile  coverinff  the  river  from  Cairo,  111.,  to  Fort  Jackson,  La.,  and  showing  the 
high  waters  of  1882, 1892,  1897,  and  1898,  and  the  low  water  of  1895,  was  prepared. 

The  level  notes  pertaining  to  the  elevations  of  gauge  zeros  for  the  several  inspec- 
tioos  have  been  reduced  and  the  corrections  deduced. 

The  precise  level  notes  covering  the  field  work  of  1897-98  from  Baton  Rouge,  La., 
to  Port  £ads  Jetties  have  been  reduced  and  the  results  are  being  checked  and  taba- 
lated  for  publication.  The  Biloxi  tide-gauge  record  has  been  reduced  and  tabulated 
down  to  April,  1886. 
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The  low- water  diBcharge  measuremeDts  of  1897  and  the  high- water  discharge  meas- 
uTements  of  1898  have  been  reduced  and  tabulated  for  publication.  All  of  the  dis- 
charge measarements  made  during  1893-1897  were  tabulated  and  printed. 

The  current  ^ange  records  have  been  corrected  where  inspection  has  developed 
errors  in  elevation  of  gauge,  and  monthly  reports  have  been  issued.  The  final  results 
have  been  tabulated  and  the  pamphlet  of  stages  for  1897  has  been  printed  and  issued. 
Thehy<lrographs  for  1897,  in  3  plates,  have  alHo  been  platted,  drawn,  and  blue  printed. 
Tabulations  have  been  prepared  showing  highest  and  lowest  stages  and  dates  of  same. 
A  tabulation  has  been  prepared  showing  yardage  and  cost  of  levees  below  CairO|  111., 
to  December,  1897. 

Monthly  reports  of  operations  of  the  secretary  of  the  commission  have  been  pre- 
pared and  printed  with  the  reports  of  district  officers. 

The  proceedings  of  sessions  71  and  72,  Mississippi  River  Commission,  have  been 
printed. 

Descriptions  of  bench  marks  and  their  elevations  from  Arnolds  Landing,  HL,  to  St. 
Panl,  Minn.,  were  prepared  and  printed. 

HAPFIXG  AND  PUBLICATION  OF  MAPS  AND  CHABT8. 

Work  on  the  detail  charts  of  the  general  survey  of  the  river  has  been  continued. 
Charts  150,  151, 152, 153. 154, 155, 156,  and  157,  scale  1 :  20000,  covering  the  river  from 
Davenport,  Iowa,  to  Arnolds  Landing,  111.,  a  distance  of  82  miles,  have  been  com- 
pleted and  published.  Charts  158, 159,  and  160  are  also  completed,  and  161, 162, 163, 
and  164,  ex  tend  in  <i^  up  to  Glen  Haven,  Wis.,  about  650  miles  above  Cairo,  are  about 
two-thirds  done. 

Inch-mile  sheets  121, 122, 123,  and  124,  extending  to  a  point  597  miles  above  Cairo, 
111.,  have  been  completed,  and  sheets  121  and  122  have  been  publishec].  Sheet  No.  3 
of  the  Upper  Alluvial  Valley  map  has  been  completed  and  progress  has  been  made 
on  sheet  No.  4. 

PLANT  AND  OUTFIT  PERTAINING  TO  SUBVETS,   GAUGES,  AND  OB8BRyATION8. 

The  steamer  Patrol,  survey  boat  IllinoiSf  and  fuel  barge  and  plant  belonging  to 
the  same  have  been  in  use  on  the  survey  between  Brownsville  and  St.  Paul,  and  the 
low- water  survey  between  Scot  Bluff  and  Carrollton.  On  completion  of  the  low- 
water  survey  the  Illinois  was  left  in  care  of  a  watchman  at  New  Orleans,  and  the 
Patrol  and  fuel  barge  were  used  by  the  precise  level  party  between  New  Orleans  and 
Port  £ads,  La. 

The  Patrol  and  fuel  barge  were  loaned  to  Maj.  James  B.  Quinn  from  March  22  to 
April  23,  1898,  for  use  in  making  a  survey  of  Southwest  Pass. 

On  April  23, 1898,  the  survey  boat  Illinois  and  outfit  was  loaned  to  Maj.  James  B. 
Quinn  to  be  used  as  quarters  for  a  discharge  party  stationed  at  Head  of  Passes, 
Louisiana.    This  boat  is  still  in  his  hands. 

The  Patrol  and  fuel  harQe  reached  New  Madrid  on  May  7, 1898,  where  she  is  now 
being  cared  for  at  the  dredging  fleet. 

Only  minor  repairs  have  been  made  to  this  plant  during  the  past  year.  The  Patrol 
needs  thorough  painting  throughout  and  also  needs  considerable  work  in  the  way  of 
minor  repairs  to  machinery. 

The  steamer  Search  has  been  used  for  discharge  work,  gauge  inspection,  and  also 
for  making  surveys  in  connection  with  dredging.  Minor  repairs  have  been  made  to 
hull  and  machinery  and  the  boat  has  been  repainted.  She  is  now  on  her  waynp 
the  river  completing  the  inspection  of  high-water  gauges. 

The  work  from  St.  Paul  northward  lies  abore  the  falls  of  St.  Anthony,  hence  doea 
not  admit  of  using  any  of  the  above  floating  plant.  A  complete  camp  equipment 
has  been  purchased  for  the  use  of  the  survey  party.  This  will  be  moved  from  point 
to  point  by  means  of  wasons,  and  also,  where  practicable,  with  skifb. 

Bespectfully  submitted. 

J.  A.  OCKBRSON. 

Principal  AsHstani  EmgUteer. 
Capt.  H.  E.  Waterbian, 

Corps  of  Engineers,  U.  3,  A., 

Sioretary  Mississippi  Biver  CommissUmm 
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Appendix  1  D. 

BBPOBT  OF  ASSISTANT  ENGINEER    THOMAS    MIDDLBTON    ON    DS8IONI1TO,   OOKSTBUO- 
TION,  AMD  REPAIS  OF  PLANT. 

St.  LouiSy  MOv  May  16, 1898, 
Caftaik:  I  hare  the  honor  to  snhmit  the  following  report  of  work  done  nnder  my 

Bapenrision  for  the  past  year: 
The  work  of  this  department  consists  of  designing  new  plant,  the  preparation  of 

drawings  and  specifications  for  same,  tbe  determination  and  OTersight  of  repairs  to 

^'^^S  plant,  and  the  aotire  supervision  of  the  constmction  of  new  and  repairs 

to  existing  plant. 
A  description  of  the  six  dredges  now  forming  the  dredging  fleet  of  the  Mississippi 

Siver  Commission,  and  of  large  and  small  tenders  nnder  construction,  is  appended, 

together  with  a  tabular  statement  of  the  leading  features  and  dimensions  of  each 

dndge,  to  facilitate  easy  comparison.    (Plate  4.) 

WOBK  OF  THB  TXAB, 

Drtdge  Alpha, — During  the  dredgine  season  of  1896  the  Alpha  had  commenced  to 
bear  evidence  of  the  Ifard  work  she  had  been  called  upon  to  do  since  ber  experi- 
mental career  had  terminated,  and  a  careful  examination  of  the  machinery,  made 
May  12, 1897,  showed  that  the  main  pump  was  badly  worn  in  the  shell,  and  that 
ranner.  shaft,  couplings,  and  bearing  were  entirely  unfit  for  further  work  and 
beyond  tbe  stage  of  economical  repair.  The  engine  was  found  to  be  in  somewhat 
poor  condition  and  the  valves  needing  adjustment,  but  nothing  was  radically  wrong 
or  beyond  the  reach  of  ordinary  repairs.  After  mature  consideration  it  was  decided 
to  throw  out  the  Edwards  pump  and  substitute  one  of  different  design  to  tit  in  the 
Bsme  place.  The  necessary  plans  and  specifications  were  prepared,  proposals  issued 
Msy  19, 1897,  and  opened  June  3,  1897.  Tbe  contract  was  awarded  to  the  Morris 
Machine  Works,  Baldwinsville,  N.  T.,  for  $3,574,  including  extra  shaft,  pump  run- 
ner, and  bearing.  The  pump  should  have  been  completed  ready  for  work  September 
6, 1897,  but  ;wa8  not  finished  until  ten  days  later.  The  engine  had  meantime  been 
pat  in  thorough  repair,  the  valves  adjusted,  and  the  other  machinery  thoroughly  over- 
osaled.  When  the  dredge  was  ready,  however,  she  met  with  further  detention  from 
being  quarantined,  owing  to  some  cases  of  yellow  fever  having  been  reported  at 
Cairo,  and  it  was  the  12th  of  October  before  she  finally  arrived  at  her  destination 
at  Medleys  (30).  The  increased  rate  of  speed  at  which  the  engines  ran  during  the 
lesson  and  the  increased  output  of  the  pump,  together  with  the  small  amount  of 
lost  time  due  to  repairs  of  pump  bearings,  shows  tne  material  improvement  which 
this  dredge  has  undergone,  but  at  the  same  time  the  fact  can  not  be  overlooked  that 
the  single-suction  pomps  having  the  overhung  runner  will  always  require  more  fre- 
onent  fuijnstment  of  bearings  and  be  liable  to  cause  more  lost  time  while  dredging 
than  pumps  of  the  double-suction  tvpe. 

Bridge  Beta. — ^This  dredge  was  placed  in  the  possession  of  the  United  States  by 
special  contract  with  Mr.  Linden  W.  Bates  for  the  dredging  season  of  1896.  At 
tbis  time  the  diredge  had  not  been  formally  accepted  by  the  en^neer  officer  in  charp^e, 
owing  to  noncompliance  with  the  terms  of  the  contract  relating  to  the  draft,  which 
bsd  been  limited  to  4^  feet,  but  was  exceeded  by  about  2  feet.  During  the  latter 
part  of  December,  1896,  plans  were  prepared  showing  proposed  method  of  widening 
the  hull  with  the  view  of  reducing  tbe  draft,  and  making  such  other  alterations  as 
come  witilin  the  province  of  the  contractor  to  put  the  dredge  in  proper  working  con- 
dition. These  plans  were  submitted  to  the  Chief  of  Engineers,  United  States  Army, 
January  20, 1897,  who  decided  that  the  contractor  should  be  called  upon  to  under- 
take the  work.  Mr.  L.  W.  Bates  was  notified  to  that  effect,  and  in  reply  ordered 
his  agent  to  ^struct  F.  E.  Lesourd  to  take  imme<1iate  steps  toward  commencing  the 
work  of  sdteration.  In  compliance  therewith  Mr.  Lesourd  consulted  with  Capt. 
H.  £.  Waterman,  accepted  the  plans  proposed,  prepared  specifications,  and  issued 
proposals  for  doing  the  work  March  6, 1897.  The  result  was  only  one  bid  received, 
andthat  at  aprloe  much  above  the  amount  retained  by  the  Government  from  the 
contractor,  and  it  was  considered  too  hieh  to  be  entertained.  On  May  14, 1897,  Mr. 
Bates  made  a  proposition  that  the  United  States  Government  should  accept  the  Beta 
in  her  then  present  condition,  and  that  in  consideration  therefor  he  would  forfeit  all 
claim  to  moneys  retained  and  still  in  the  hands  of  the  Government.  In  accordance 
with  this  proposition  the  Chief  of  Engineers,  United  States  Army,  recommended  the 
acceptance  of  the  dredge,  and  an  agreement  to  that  effect  was  entered  into  between 
Linoon  W.  Bates  and  Capt.  H.  E.  Waterman,  on  behalf  of  the  Government,  under 
date  of  Jane  1, 1897.  The  Beta  having  thus  become  the  sole  property  of  the  United 
BtatsSy  new  pliins  and  specifications  were  prepared,  embodying  many  other  changes 
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and  improyements  which  had  been  deemed  advisable  by  the  dredge  committee,  bnt 
which  were  outside  of  the  alterations  chargeable  to  the  contractor.  This  remodel- 
ing involved  the  following  alterations  and  additions: 

1.  (a)  The  hull  to  be  widened  9  feet  on  each  side;  (5)  the  round  stern  partially  cnt 
awav  and  the  new  one  made  square,  extended  6  feet,  and  raked ;  (c)  the  sides  to  be 
carried  forward  36  feet  beyond  old  bow,  leaving  a  well  between,  for  suction  heads; 
(d)  a  cross  girder  built  between  ends  of  above  projecting  wings;  (0)  the  poop  deck 
to  be  cut  down  to  level  of  main  deck ;  (/)  the  push  spad  well  to  be  cut  out  and  the 
recess  plat4*d  over;  (g)  the  two  spud  wells  at  the  stein  to  be  cut  out  and  one  of 
them  built  in  at  forward  end  of  dredge;  {h)  the  forward  bunker  to  be  cut  out  and 
placed  alongside  the  after  one,  thus  making  a  double  bunker  between  the  boilers. 

2.  The  forward  battery  of  boilers  to  be  turned  around  and  moved  ahead  as  far  as 
possible,  thus  bringing  the  firing  ends  toward  each  other,  with  the  coal  bunkers 
between. 

3.  Ash  chutes  to  be  put  through  bottom  of  boat  at  convenient  nlaces  near  boUers. 

4.  The  discharge  pipes  from  main  pumps  to  be  removed  from  their  position  over- 
head and  placed  on  Hoor  of  hold. 

5.  The  heavy  and  complicated  mechanical  agitators  at  the  bow  of  boat  to  be  taken 
out  aud  new  suction  heads  with  water-jet  a«;itator8  substituted. 

6.  Two  pressure  pumps  for  supplying  jets  to  be  installed. 

7.  Two  suction  water  tanks  placed  in  hold,  with  four  intake  valves  for  same. 

8.  The  water  filters  to  be  removed  from  after  hold  and  pl&ced  in  hold  forward  of 
main  engines. 

9.  Pump  for  serving  filters  removed  and  placed  between  filters,  and  the  system  of 
piping  remodeled. 

10.  Engine  and  gearing  put  in  for  stirring  up  the  filter  sand  by  power,  instead  of 
hand. 

11.  The  six-drum  hoist  to  be  taken  out  and  four  single  hoists  snbstitnted. 

12.  The  three-drum  hoist,  formerly  used  for  lifting  spuds,  not  being  required,  to  be 
discarded. 

13.  A  steam  lifting  cylinder  for  raising  spud  to  be  put  in. 

14.  Three  large  steam  capstans  for  breasting  lines  to  be  put  in. 

16.  The  feed-water  heater  moved  to  make  way  for  change  in  discharge  mains. 

16.  The  two  feed  pumps  taken  from  hold  and  placed  on  deck,  where  uiey  are  much 
more  accessible. 

17.  Additional  chocks  and  kevils  placed  on  deck. 

18.  A  larger  electric-lighting  plant  to  be  iiKstalled. 

19.  A  machine  shop  to  be  located  at  stern  end  of  boat  and  furnished  with  an  aux- 
iliary boiler  and  a<I(iitional  machine  tools. 

20.  The  roof  of  engine  house  to  be  raised  to  inclose  the  traveling  cranes. 

21.  A  cabin  to  be  built  with  accommodations  for  a  full  double  crew. 

22.  A  complete  system  of  steam  syphons  put  in. 

The  general  design  embodying  these  alt<.'rntion8  was  approved  by  the  dredge 
committee  February  1,  1898,  and  proposals  were  issued  for  the  widening  of  the  hull 
and  such  other  work  as  was  involved  and  could  be  determined  upon  in  advance. 
The  bid  of  the  Iowa  Iron  Works,  Limited,  Dubuque,  Iowa,  was  accepted  for  the  sum 
of  $26,900,  and  contract  made  for  the  completion  of  the  work,  on  May  14,  1898.  The 
Beta  was  at  this  time  lyin<;  at  New  Madrid,  Mo.,  and  the  dismantling  and  removing 
of  discarded  machinery  was  at  once  commenced.  The  work  of  changing  the  position 
of  the  forward  battery  of  boilers  and  the  rebuilding  of  same  was  also  proceeded  with 
by  an  employee 'of  the  Heine  Safety  Boiler  Com])any,  the  original  contractors  for 
these  boilers.  In  the  meantime  the  selection  of  a  suitable  plaee  at  which  the  work 
of  enlarging  the  hull  could  be  carried  out  was  under  consideration,  and  finally 
arrangements  were  made  with  Lieut.  Col;  William  R.  King,  Corps  of  Engineers,  United 
States  Army,  for  the  use  of  the  Government  dry  dock  at  Keokuk,  Iowa.  As  soon  as 
the  ice  had  moved  out  of  the  upper  river  the  Betaj  together  with  a  floating  work- 
shop, was  taken  from  its  winter  quarters  in  tow  of  United  States  steamer  Minnetonkat 
and  docked  on  April  9,  1898.  The  contractors  were  delayed  in  receiving  part  of  the 
material  for  the  work,  bnt  by  the  24th  of  April  tliey  had  installed  a  pneumatic  drill- 
ing apparatus  for  drilling  the  holes  required  in  the  original  hull  and  for  ventilating 
the  small  spaces  between  the  inner  and  outer  bottoms  in  whioh  the  men  had  to  work 
patting  in  and  holding  on  rivets,  and  had  also  started  gangs  of  men  cutting  out  old 
parts  which  had  to  be  removed  and  preparing  for  the  new  material.  The  shop  work 
IS  being  pnshed  rapidly  forward  and  early  shipments  will  be  made. 

In  ocnsidering  the  best  method  of  attaching  the  extensions  to  the  original  hull  it 
was  deemed  advisable  to  leave  the  old  work  intact  as  far  as  possible  and  add  the 
new  sides  as  independent  water-tight  compartments.  No  attempt  was  made  to  con- 
tinue the  system  of  framing  from  the  old  to  the  new  parts,  but  efficient  oonoection 
was  made  by  gusset  plates  to  each  floor  and  deck  beam,  a  continuous  angle  stringer 
riveted  through  and  through  with  old  knuckle,  and  an  outer  strap  or  tie  plate  riveted 
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independently  to  the  bottom  plates  of  old  and  new  parts.  The  strains  dne  to  the 
baoyancy  of  new  sides  are  transmitted  to  old  hull  by  diagonals  of  steel  channel  bars 
ftnd  by  transverse  balkheads.  The  extension  of  the  bows  serves  the  twofold  pur- 
pose of  added  buoyancy  and  a  guard  for  the  suction  heads.  The  cutting  down  of 
poop  deck  rednced  weight  and  made  that  part  of  boat  nmch  more  convenient,  as  the 
deck  is  now  all  one  level.  The  change  in  the  location  of  the  discharge  mains  was 
undertaken  as  a  matter  of  necessity.  In  the  original  arrangement  these  large  pipes 
were  but  a  few  feet  above  the  top  of  bunkers,  Interfering  very  materially  witu  the 
work  of  coaling,  and  ma  :>  ing  the  passage  across  the  boat  at  this  point  almost  impos- 
sible. Advantage  was  taken  while  making  this  chaufice  to  drop  the  bend  of  mains 
below  the  water  line  in  order  to  make  a  water  seal  while  priming  the  pumps,  instead 
of  patting  in  a  large  and  cumbersome  valve,  such  as  is  often  used  for  this  purpose. 
The  mains  are  spread  apart  as  they  pass  throagh  the  stem  compartment  of  dredge 
and  issne  throngh  the  hul]  in  the  right  position  for  coupling  the  pontoon  line,  thus 
dispensing  with  the  two  swan-neck  pipes  hitherto  required.  Designs  were  prepared 
for  the  new  auction  heads,  proposals  issued,  and  on  April  30,  1898,  the  contract  for 
building  same  awarded  to  the  Koken  Iron  Works  of  8t.  Louis,  Mo.,  for  the  sum  of 
$3,750  set  op  in  place  ready  for  work.  These  suction  heads  have  been  reduced  to 
one  simple  mouthpiece  for  each  pump,  but  the  three  branch  pipe  and  telesoopio 
elbows  were  retained,  as  the  great  extra  cost  and  delay  in  time  did  not  appear  to  oe 
compensated  for  by  any  corresponding  advantage.  Each  mouth  is  19  feet  long  and 
has  a  wide  entrance,  carved  outward  on  top  and  extended  with  a  baffle  plate  to  pre- 
vent sand  from  being  carried  past  the  mouth  and  deposited  in  cut,  and  together  tney 
will  make  a  out  at  least  40  feet  wide  at  bottom.  For  looR(>ning  and  agitating  the 
sand  in  front  of  suction  mouths,  the  water  jet  was  adopted  to  replace  tne  unneces- 
sarily massive  and  cumbersome  arrangement  of  gearing  and  cutters  originally  on 
dredge.    A  saving  of  over  30  tons  of  weight  has  been  made  on  this  one  item  alone. 

On  March  26,  1^98,  bids  were  called  for  two  duplex,  compound,  or  triple  expansion 
pressure  pnmps,  withontside  packed  plungers  for  serving  the  water  to  agitator  jets. 
The  award  was  made  to  L.  M.  Rumsey  Manufacturing  Company,  St.  Loais,  Mo., 
April  25,  1898,  for  supplying  two  duplex  triple  expansion  pumps  of  the  Blake  manu- 
facture, for  the  sum  of  $2,734  each,  with  delivery  June  24.  1898.  These  pumps  are 
placed  on  forward  deck,  in  the  house  formerly  occupied  by  the  6-driim  hoist,  and 
are  so  arranged  that  they  can  be  worked  either  high  pressure,  by  taking  live  steam 
in  low-pressure  cylinder;  compound,  by  a<lmitting  steam  to  intermediate  cylinder; 
or  triple  expansion  when  steam  is  taken  by  high-pressure  cylinder;  the  pressure  of 
water  in  the  jets  being  varied,  as  required,  from  40  to  100  pounds  per  square  inch  by 
changing  the  steam  supply  to  the  proper  cylinder.  The  cylinders  are,  respectively, 
8, 14,  and  24  inches  diameter,  with  plungers  16  inches  diameter  and  15  inches  stroke. 
The  discharge  water  from  pumps  is  conducted  by  8-inch  pipes  to  a  header  placed  on 
the  nnder  side  of  suction  mouths  and  distributed  evenly  along  the  face  of  cut  through 
1-lneb  nozzles  spaced  24  inches  apart.  The  suction  heads  are  suspended  from  the 
same  A  frames  and  by  the  same  wire-rope  tackle  blocks  that  were  previously  in  use. 

The  two  steam-hoisting  winches  and  the  two  hauling-ahead  winches,  required  to 
replace  the  old  6-drum  hoist,  were  contracted  for  on  April  14, 1898,  with  M.  M.  Buck 
Manufacturing  Company,  for  the  sum  of  $2,460,  with  delivery  June  14,  1898.    In 

nral  design  these  winches  are  similar  to  those  in  use  on  several  of  the  present 
gee,  which  have  proved  to  be  very  satisfactory.  In  the  same  contract  was 
included  the  steam-lifting  cylinder  and  accessories  for  raising  the  spud  auchor,  and 
also  the  fair-leads  for  hauling  cables,  at  a  cost  of  $633.  Complete  working  drawings 
for  all  the  above  were  prepared  and  issued  to  the  manufacturers. 

A  oontraot  was  also  made  with  the  Hvde  Windlass  Company,  of  Bath,  Me.,  for 
three  large  capstans,  with  double  engines  having  6-inch  cylinders  and  8  inches  stroke, 
and  fitted  throughout  with  steel  gearn  and  bronze  worms,  at  a  cost  of  $1,035. 

An  electric-lighting  plant,  consisting  of  a  directly  connected  15-kilowatts  West 
em  electric  generator  of  125  amperes,  125  volts,  with  a  7  by  7  inch  vertical  engine, 
switch  board,  and  instruments  complete,  and  additional  lamps  for  cabin  service,  was 
supplied  by  Newbery  &  McLaren,  St.  Louis,  Mo.,  under  award  made  May  14,  1898, 
for  the  sum  of  $1,280,  the  wiring  to  be  done  when  cabin  is  ready.  The  old  search 
lights  were  repaired  and  nsed  in  the  new  installation. 

Besides  the  work  given  out  by  contract,  a  considerable  amount  of  day  work  had 
to  be  done,  notably  the  remodeling  of  the  pipe  syntem  involved  in  the  various 
changes  of  machinery ;  the  placing,  securing,  and  piping  of  the  new  machinery ;  the 
fitting  up  of  a  new  system  of  bilge  syphons ;  the  removal  of  all  discarded  machiuerv, 
as  well  as  the  building  of  the  cabin,  which  it  is  conteuiplated  to  do  by  hired  labor. 

Dredge  Gamma. — ^At  the  date  of  last  annual  report  the  dredge  Gamma  was  under- 
going official  tests.  The  contract  for  the  Gamma  with  .John  S.  George  and  Howard 
P.  Cells,  receivers  of  the  Bncyrus  Steam  Shovel  and  Dredge  Company,  of  South 
Milwaukee,  Wis.,  was  for  the  sum  of  $85,530,  and  required  the  completion  of  the 
dredge  by  March  29, 1897.     An  extension  of  time  for  sixty  days  was  granted  on 
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aooonnt  of  high  water,  and  it  was  not  nntil  April  26, 1897,  that  she  left  Jeffenon- 
▼illO;  where  ahe  had  been  built,  and,  arriving  at  Cairo,  was  further  detained  until 
the  water  had  lowered  sufficiently  to  admit  of  her  passing  under  the  bridge.  On 
May  27, 1887,  the  Gamma  was  delivered  to  the  engineer  officer  in  charge,  at  East 
Cairo,  Ky.,  and  later  was  taken  to  Arsenal  Island,  St.  Louis,  Mo.,  where  she  under- 
went the  official  tests  for  capacity  and  efficiency,  beginning  June  19,  1897,  and 
terminating  August  17,  1897.  The  early  attempts  to  run  the  pumping  machinery  at 
its  full  capacity  failed,  from  the  difficulty  of  keeping  the  crank  pins  and  main  bear- 
ings cool,  and  finally  resulted  in  a  loose  crank  pin.  The  contractor  had  a  new  one 
of  somewhat  larger  size  put  in  and  the  bearings  overhauled,  and  eventually  suc- 
ceeded in  rnnning  up  to  contract  requirements.  The  results  of  the  tests  demon- 
strated that  this  dredge  may  be  counted  on  in  the  field  for  an  average  of  1,000  cubic 
^ards  of  sand  per  hour,  delivered  through  1,000  feet  of  pipe,  when  developing  475 
indicated  horsepower,  running  160  revolutions  per  minute,  with  steam  at  140  pounds 
pressure.  The  Gamma  was  accepted  after  the  contractor  had  made  alterations  and 
repairs  which  the  tests  had  shown  to  be  requisite  for  placing  the  dredge  in  proper 
working  order  and  the  due  fulfillment  of  the  contract,  and  was  transferred  to  the 
dredge  fleet  at  Cairo.  During  the  dredging  season  the  Gamma  has  done  efficient 
work ;  can  be  easily  handled  on  account  of  her  small  size ;  is  economical  in  running; 
easy  to  maintain  steam,  but  has  a  tendency  to  get  hot  bearings,  which  calls  tor 
extreme  vigilance  on  the  part  of  the  engineers.  The  only  serious  interruption  to 
her  continuous  dredging  arose  from  the  breaking  of  the  cast-iron  flanges  which  con- 
nected the  suction  pipes  to  pump  at  forward  bulkhead,  causing  a  delay  of  eleven 
days  for  repairs. 

Dredge  DtfZia.— At  the  end  of  June,  1897,  the  dredge  Delta  was  completed  and  ready 
for  testing.  The  contract  for  this  dredge,  with  the  New  Tork  Dredging  Company, 
by  George  W.  Catt,  president.  New  York  City,  was  for  the  sum  of  $D24,940,  and 
required  the  oompletion  of  the  dredge  by  May  25,  1897.  An  extension  of  time  for 
thirty  days  was  granted  by  the  Chief  of  Engineers,  United  States  Army,  on  aooooot 
of  high  water.  On  July  4,  1897,  the  Delta  was  taken  to  Arsenal  Island  and  run  by 
the  contractor  for  a  few  days  preparatory  to  the  beginning  of  the  official  tests,  which 
commenced  July  9, 1897,  for  endurance.  The  machinery  in  general  ran  fairly  satis- 
factorily, thought!  some  weaknesses  were  developed,  and  on  July  28,  1897,  a  gear 
wheel  of  the  agitator  machinery  was  broken,  but  as  a  spare  one  was  on  hand  no  seri- 
ous delay  occurred.  The  results  of  the  endurance  test  went  to  show  that  some  diffi- 
culty wonld  be  experienced  with  the  agitator  machineiT,  owing  to  the  liability  of 
drift  becoming  entangled  in  the  sprocket-chain  gear.  This  occurred  sereral  times 
during  the  test,  with  the  result  of  bending  gear  snaft,  breaking  bearings,  and  dam- 
aging the  suction  frame.  The  main  engine  and  pump  were  run  at  contract  require- 
ments, and  the  final  examination  showed  damage  to  high-pressure  cylinder  from 
broken  packing  ring;  a  weakness  in  low-pressure  piston  rod;  considerable,  bat  not 
abnormal,  wear  in  the  pump-shaft  bearing,  and  great  wear  in  the  bearings  of  agita- 
tor shaft.  These  defects  were  remedied,  as  far  as  possible,  after  the  tests  were  con- 
cluded. The  capacity  tests  began  August  2, 1897,  and  were  continued  nntil  the  11th, 
the  results  showing  that  this  dredge  may  be  taken  to  have  a  field  capacity  of  about 
1,200  cubic  yards  of  sand  per  hour  through  1,000  feet  of  pipe,  when  developing  1,000 
indicated  horsepower,  running  150  rcYolutions  per  minute,  with  a  steam  pressure  of 
160  pounds.  In  economy,  as  measured  by  the  quantity  of  sand  per  I.  H.  P.  per  hoar, 
according  to  the  tests  shown  in  plates  Nos.  21  and  22,  the  Delta  does  not  compare 
favorably  with  the  Gamma,  the  former  showing  1.62  cubic  yards  against  3.28  cubic 
yards  for  the  latter.  This  would  go  to  show  that  the  mechanical  agitator  in  this 
instance  is  not  as  efficient  as  the  water  jet  for  loosening  the  material  to  be  pumped, 
though  some  part  of  the  difference  may  be  accounted  lor  in  the  arrangement  of  the 
suction  pipes  and  the  inferior  shape  of  the  suction  mouth.  This  dredge  was  accepted 
after  being  put  in  thorough  repair,  and  was  transferred  to  the  dredge  fleet  at  Cairo. 
The  history  of  the  dredging  season  on  board  the  Delta  is  a  record  of  stoppages  and 
mishaps,  more  or  less  serious,  connected  in  great  measure  with  the  agitator  machin- 
ery. This  mechanical  device,  consisting  of  a  series  of  revolving  tines  similar  to  cul- 
tivator blades,  placed  on  a  transverse  shaft  over  the  mouth  of  suctioui  appears  to 
have  been  especially  designed  to  pick  up  every  bit  of  drift  or  snag  coming  within  its 
range  and  jamming  them  into  the  mouthpiece,  framing,  and  chain,  to  the  utter  frus- 
tration of  continuous  dredging.  Such  an  arrangement  of  cutters  might  prove  satis- 
factory in  some  material,  but  in  sand  it  is  a  costly  and  cumbersome  substitute  for 
the  water  jet;  in  gravel  it  might  possibly  pay  the  cost  of  running;  in  clay  it  wonld 
clog  and  become  a  revolving  cylinder,  efl'ectively  blocking  the  suction  mouth,  and  in 
snaggy  ground  experience  has  proved  its  ut^er  failure.  It  is  believed  that  a  well- 
designed  suction  head  with  water-jet  agitator  would  increase  the  capacity  of  this 
dredge  to  about  1,600  yards  of  sand  per  hour;  at  the  same  time  it  is  considered  advis- 
al>Ie  that  the  dredging  fleet  should  have  at  legist  two  of  its  boats  fitted  out  with  some 
effective  mechanical  means  of  attacking  compacted  material,  too  hard  for  the  action 
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of  the  water  jet,  if  meh  «  mftohiiie  ean  be  deTieed— one  that  will  work  reasonably 
well  nnder  aU  the  oonditions  met  with  in  MiesiBsippi  dredging. 

Another  soorce  of  delay  with  the  Delta,  during  tne  working  season,  was  the  ohans- 
ing  of  pomp  shaft  and  bearine,  owing  to  exceesiye  wear  dne  to  OTernanging  weight 
of  mnner,  a  condition  inoi£ntal  to  the  single-snction  pnm]^.  Experience  has 
demonstrated  that  these  bearings  can  not  be  expected  to  remain  in  workable  con- 
dition for  more  than  five  or  six  weeks,  and  if  changed  once  a  month  it  would  be  still 
better,  and  hence  the  qnestion  arises  as  to  the  relatiye  adrantages  of  the  two  olasses 
of  pomps,  viz,  the  double  suction,  with  pump  runner  carried  in  center  of  shaft 
between  two  bearings,  and  the  single-suction  pump  with  the  runner  orerhanging 
its  bearin£[.  Another  season  of  drMging  will  give  opportunity  for  forming  a  more 
definite  opinion  on  this  matter. 

Dredget  EpMlon  and  Zs/a.— At  the  close  of  June,  1897.  the  construction  of  the  dredges 
EpnUn  KDaZeta  was  well  under  way.  The  contract  lor  these  dredges,  made  with  the 
Springfield  Boiler  and  Manufacturing  Company,  of  Snringiield,  111.,  by  Christopher 
C.  Brown,  president^  for  the  sum  of  $102,000  for  the  EpHlon  and  $106,000  for  the  Zeta, 
rsquired  the  completion  of  both  dredges  by  October  6^  1897.  At  that  date,  however, 
the  cabin  work  had  Just  commenced,  and  though  the  machinery  was  all  on  boara 
the  piping  and  minor  details  were  very  incomplete.  An  extension  of  time  for  six 
weeks  was  applied  for  on  account  of  the  high  water  having  interfered  with  the  build- 
ing of  the  hnlls,  and  the  excessively  hot  summer  delaying  the  progress  of  the  out- 
door work.  This  extension  was  granted  by  the  Chief  of  Engineers,  United  States 
Army.  The  hulls  of  the  EpHlon  and  Zeta  were  built  at  Grafton,  111.,  and  were 
launched,  the  former  August  4  and  the  latter  August  25, 1897.  The  work  of  putting 
in  the  machinery  and  building  cabins  was  pursued  at  the  same  place  until  K^ovem- 
ber  22,  when  the  dredges  and  pipe  lines  were  removed  to  Cairo  in  a  still  unfinished 
condition.  Work  was  continued  at  this  point  until  the  beginning  of  January,  1898, 
when  thev  were  declared  ready  for  testing.  The  Government  outfits  were  put  on 
board,  a  final  inspection  made,  the  contractor's  preliminary  test  of  machinery  was 
mn,  and  the  dredges  accepted  for  oflScial  tests  January  6.  For  this  purpose  double 
crews  were  stiipped  on  each  dredge  and  the  whole  outfit  was  towed  down  to  New 
Madrid,  Mo.,  by  the  United  States  steamer  Minnetanka,  this  vicinity  having  been 
selected  as  tlie  most  convenient  dredging  ground  avaUable.  By  January  10  the 
dredges  were  in  position  and  endurance  tests  begun,  but  they  were  subjected  to 
interruptions  f^m  rising  water,  flow  of  drift,  and  wind  storms.  The  main  engines 
had  been  started  at  160  revolutions  per  minnte,  and  this  rate  was  increased  gradually 
to  180  revolutions,  at  which  speed  the  fly  wheels  began  to  give  trouble,  the  keys 
loosened,  and  set  screws  broke,  and  finally  the  hub  of  one  wheel  was  found  to  be 
cracked.  A  new  wheel  was  put  in  and  additional  keys  used  in  all  wheels,  but  an 
attempt  to  mn  the  engine  at  th^  contract  speed  of  200  revolutions  was  attended  by 
inch  a  springing  of  the  shafts  as  to  be  dangerous,  and  resulted  in  the  breaking  of 
one  of  tne  sbi^fts  of  the  dredge  Zeta.  An  investigation  of  the  cause  led  to  the  con- 
clusion that,  although  the  engines  had  shown  a  perfect  running  balance  for  a  speed 
of  200  revolutions  when  on  a  solid  floor  in  the  shop,  the  changed  condition  or  the 
foundation  in  the  boat,  which  is  necessarily  elastic,  afifected  that  balance  in  such  a 
way  as  to  cause  the  destructive  vibrations  noted.  The  remedy  for  this  trouble  was 
thought  to  lie  in  making  smaller  and  lighter  fly  wheels,  and  the  contractor  was  called 
upon  to  make  the  change.  In  the  meantime  the  stage  of  water  had  risen  so  high  as 
to  render  dredging  impracticable,  and  the  dredges  were  tied  up  with  the  fleet  Feb- 
ruary 14.  to  make  necessary  changes  and  repairs.  The  new  fly  wheels  were  in  place 
by  liarcn  12  and  the  dredges  were  at  once  taken  out,  and  after  a  five  hours'  speed 
test  at  200  revolutions,  which  proved  satisfactory,  the  capacity  tests  were  commenced. 
The  result  of  these  tests  witn  the  Epsilon  shows  that  she  may  be  counted  on  for 
about  1,700  onbio  yards  of  sand  per  hour,  delivered  through  1,000  feet  of  pipe,  when 
developing  740  I.  H.  P.,  running  at  180  revolutions,  with  steam  at  155  pounds  pres- 
sure. The  average  quantity  of  sand  delivered  per  I.  H.  P.  per  hour  was  3.388  cubic 
yards,  being  very  nearly  identical  with  that  delivered  by  the  6? amma,  which  was 
3.28  cnbic  yards  per  I.  H.  P.  These  dredges  have  pumps  of  very  similar  design,  and 
both  have  water  jets  served  by  centrifngal  pumps  with  water  at  about  14  pounds 
pressure.  The  dredge  Ze/a,  which  was  fitted  with  a  mechanical  agitator,  did  not 
pass  the  ordeal  of  testing  so  satisfactorily.  The  test  of  running  at  200  revolutions 
was  made  snccessfnlly  on  March  18,  1898,  and  the  capacity  testa  commenced  on  the 
21st.  The  record  of  these  tests  is  a  record  of  stoppages  to  put  in  new  ''shearing 
pins,"  a  device  intended  to  prevent  the  agitator  from  bein^;  broken  when  coming  in 
contact  with  snags  or  other  obstructions,  and  so  succesHfnl  was  it  in  this  regard 
that  it  was  difficult  to  run  ofl*  a  test  without  having  to  shut  down  to  put  in  a  new 
pin.  The  performance  of  this  agitator  was  considered  so  unsatisfactory  that  it  was 
deemed  inexpedient  to  take  the  held  relying  solely  upon  its  help  to  loosen  material 
for  the  pump,  and  an  arrangement  was  made  with  the  contractors  by  which  they 
would  supply  a  Jet  pump  and  engine  with  all  necessary  connections  and  material  for 
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same,  the  placing  on  board  and  work  of  erection  to  be  done  by  the  dredge  crow. 
The  reenlto  of  the  tests  of  the  Zeta  (which  is  a  dnplicate  of  the  Epsilony  with  the 
exception  of  the  agitators)  show  a  decided  diminution  in  the  quantity  of  sand 
delivered  per  hour,  which  may  be  accounted  for  by  the  difference  in  the  efficiency  of 
the  agitators;  the  average  of  five  tests  of  the  Zeta  being  1,364  cnbic  yards  and  of  the 
Epnlon  2,653  cubic  yards  of  sand  per  hour.  A  comparison  of  the  Quantity  of  sand 
per  unit  of  I.  H.  P.  delivered  by  the  Zeta  and  Delta,  resnectively  (both  having 
mechanical  agitators),  shows  an  equality  almost  as  marked  as  in  the  oase  of  the 
dredges  with  water-jet  agitators  noted  above. 

At  the  conclusion  of  the  tests,  a  ttiorongh  examination  of  all  the  maohinery  hav- 
ine  been  made  and  same  found  to  be  in  good  condition^  the  dredges  were  accepted, 
subject  to  certain  small  matters  of  repair  and  alteration  being  completed  by  the 
contractor. 

Pile  sinkers. — In  June,  1897,  plans  and  specifications  were  prepared  for  a  pile  sinker, 
hull  and  leads,  and  advertisements  were  issued  inviting  proposals  on  same,  oon- 
stmcted  (1)  of  all  wood,  (2)  of  all  steel,  and  (3)  wood  with  steel  leads,  which 
resulted  in  a  contract  being  made  with  the  Cincinnati  Marine  Railway  Company  for 
the  construction  of  one  hull  and  leads  of  wood  for  $1,465.  The  great  difference  in 
the  price  of  steel  hulls  over  those  of  wood  did  not  warrant  the  selection  of  the 
former  material  in  this  particular  case.  This  boat  was  delivered  at  Cairo  the  latter 
end  of  August  and  was  taken  down  to  Point  Pleasant  with  dredge  Beta,  where  the 
boiler  and  maohinery,  which  had  been  transferred  from  the  first  and  second  districts, 
were  erected  on  board,  and  the  pile  sinker  completely  fitted  out  with  cabin  and  all 
accessories.  In  February,  1898,  plans  and  specifications  were  again  prepared  for  pile 
sinkers  and  contract  made  with  the  Cincinnati  Marine  Railway  Company  for  tour 
hulls  and  leads,  to  be  constructed  of  wood,  for  $1,684  each,  delivery  to  be  made  July 
25,1898. 

Hydraulic  piles. — During  the  past  much  trouble  has  been  experienced  with  the  tubu- 
lar piles  furnished  by  contractors  from  the  fact  that  they  are  too  light,  are  easUy  bent, 
and  are  difficult  or  impossible  to  repair.  A  new  design  was  prepared  which  is  mneh 
stronger  than  those  in  general  use  by  the  fleet,  and  Vfhicli,  it  is  anticipated,  will 
enable  the  piles  to  be  repaired  at  comparatively  small  cost  should  they  get  bent  by 
passing  boats  or  tows,  instead  of  becoming  utterly  useless,  as  is  the  case  at  present. 
A  contract  was  made  for  20  piles  of  this  design,  at  a  cost  of  $140  each,  and  they  will 
be  thoroughly  tested  during  the  coming  season. 

Small  steam  tenders. — General  plans  and  brief  specifications  were  prepared  in  May, 
1897|  for  small  steam  tenders.  Advertisements  were  issued  inviting  proposals  for  one, 
two,  or  three  such  boats,  constructed  (1)  of  all  wood,  (2)  composite  or  steel  framing 
with  wood  sheathing,  and  (3)  with  steel  bull  and  wood  deck.  On  bids  being  received 
it  was  decided  to  order  one  boat  only,  with  steel  hnll,  and  a  contract  was  made  with 
the  Iowa  Iron  Works,  Limited,  Dubuque,  Iowa,  E.  N.  Dickey,  prcHident,  for  $7,(^, 
requiring  delivery  of  boat  November  3, 1897.  Little  progress  was  made  with  this 
contract  until  the  beginning  of  October,  owing  to  the  delay  in  receipt  of  the  steel 
for  huil.  From  that  time  work  progressed  rapidly  and  the  boat  was  launched 
November  25, 1897,  but  it  was  impossible  to  complete  the  work  before  navigation 
closed  and  the  Vulcan  waa  frozen  in  for  the  winter.  The  contractor,  however,  cut 
the  ice  around  the  boat  and  the  machinery  was  tried  sufficiently  to  warrant  the 
acceptance  of  the  boat,  conditionally  upon  certain  small  details  beins  finished 
before  she  should  leave  Dubuque.  On  the  opening  of  navigation  again  tne  Vulcan 
was  brought  down  to  St.  Lonis  March  30, 1898,  and  made  a  trial  trip  next  day,  rnn- 
ning  well  and  making  a  speed  of  6.60  miles  per  hour  u])8tream  and  13.52  miles  down- 
stream, with  engines  averaging  27  revolutions  and  with  steam  pressure  180  pounds 
Ser  square  inob,  after  which  Hbe  was  sent  down  to  New  Madrid  to  ioln  the  fleet, 
during  February  and  March  of  1898  a  more  complete  set  of  designs  and  specifications 
was  prepared  for  three  small  tenders  of  the  Vulcan  type,  but  with  such  improve- 
ments in  the  general  arrangements  of  boilers,  cabin,  and  machinery  as  was  deemed 
advisable;  and  bids  were  invited  and  opened  April  16..  with  ttie  result  of  the  contract 
being  awarded  to  M.  A.  Sweeney  Company,  Jert'ersonville,  Ind.,  for  $23,247,  delivery 
to  be  made  September  10, 1898. 

Large  steam  tenders.— Toward  the  close  of  1897  the  desiring  of  the  largje  steam 
tenders  required  for  service  with  the  dredges  was  taken  m  band,  but  considerable 
delay  was  experienced,  owing  to  the  death  of  the  drafteman  who  was  at  work  on  the 
plans  and  the  difficulty  of  readily  securing  the  services  of  another  expert  with  snffi- 
cient  experience  in  the  class  of  boats  re(|uired.  By  March,  however,  a  complete  set 
of  plans  and  full  specifications  were  prepared  and  proposals  issued,  to  be  opened 
May  27, 1898. 

New  dredge. — ^The  designing  of  another  dredge,  the  seventh  of  the  fleet  authorized 
by  resolution  of  the  commiRsion,  seventy-first  session,  July  22,  1J©7,  was  taken  in 
hand,  and  preliminary  plans  and  specifications  for  a  solf-proytelling  dre^lge  of  same 
capacity  as  Epsilon  and  Zeta  were  submitted  and  approved,  with  iuHtructions  to  get 
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oDt  fall  details.    This  work  has  been  aooompliahedy  and  a  set  of  17  sheets  of  drawings 
and  fiill  specifications  have  been  made. 

Bepairs  to  plant, — During  the  dredging  season  of  1897-98  the  steamer  Minnetonka 
stmck  a  snag  near  Gold  Dost,  Tenn.  (lo6).  tearing  a  hole  in  the  bottom,  and  was 
sent  to  St.  Louis  for  repairs.  8he  was  hauled  out  on  the  Carondelet  ways,  the  neces- 
sary repairs  etTected,  and  the  boat  returnetl  to  the  fleet  October  8. 1897.  This  boat 
also  broke  a  piston  and  knocked  out  a  cylinder  head,  cracking  the  cylinder  at  the 
same  time;  repairs  were  made,  and  later  it  became  evident  that  the  cylinder  was  in 
a  dangerous  condition,  so  a  new  one  was  ordered  (but  not  put  in  at  the  time).  In 
April,  1898,  the  Minnetonka,  after  taking  the  Beta  to  Keokuk^  was  detained  at  St. 
Louis  for  tiie  new  cylinder  and  other  needed  repairs.  The  casing  and  breechinff  of 
boilers  was  in  a  yery  dilapidated  condition,  ana  when  the  boilers  were  stripped  an 
examination  showed  so  many  cracked  rivet  holes  and  badly  corroded  plates  that  new 
bi>ilers  were  considered  necessary.  Specifications  were  made  for  this  and  also  for 
other  needed  repairs  and  bids  invited,  for  same,  and  a  contract  made  with  John  Rohan 
&  iSons  Boiler  Works  Company,  St.  Louis,  Mo.,  to  furnish,  erect,  and  baild  in  fonr 
new  boilers  for  ^,937,  the  casing  and  breeching  having  previously  been  awarded  to 
same  contractor  for  $395,  the  whole  to  be  completed  by  Ausnist  2, 1898.  In  the  mean- 
time the  new  cylinder  is  being  put  in  and  other  repairs  done  to  the  machinery  and 
pipes.  The  roof  is  to  have  new  canvas  throaehont,  and  the  forward  deck  flniards  are 
to  be  renewed  and  the  joiner  work  generally  overhauled  and  put  in  order.  This 
boat  is  also  being  fitted  with  the  electric-light  engine  and  generator  taken  from  the 
dredge  Beta,  the  old  engine  from  the  Minnetonka  having  been  transferred  to  the  Beta 
for  driving  the  filter  agitators.  A  contract  was  made  with  Crawley  &,  Johnston,  of 
Cincinnati,  Ohio,  for  a  steam  steering  gear,  at  a  cost  of  $350,  which  will  be  fitted  in 
pUce  while  the  boat  is  at  St.  Louis. 

Steamer  MisHsaippi, — ^New  boilers  being  required  by  the  boat,  plans  and  specifica- 
tions were  prepared,  bids  invited,  and  a  contract  made  with  John  O'Brien  Boiler 
Works  Company,  of  St.  Louis,  Mo.,  for  three  new  boilers  and  accessories,  erected  on 
board,  bnilt  in  and  finished  and  tested  under  steam,  for  $2,740,  to  be  completed  July 
15, 1898. 

Besides  these  larger  repairs  the  usual  minor  repairs  and  fitting  out  of  the  dredge 
fleet  have  been  going  on  at  the  winter  quarters,  New  Madrid,  Mo.,  under  the  super- 
vision of  C.  W.  iStnrtevant,  superintendent  of  dredging. 

Throughout  the  year  constant  supervision  and  inspection  was  maintained  over  all 
the  work  under  construction  by  competent  Inspectors.  The  repairs  in  particular 
have  had  my  personal  attention.  Periodical  trips  of  inspection  have  been  made  to 
all  new  work,  and  also  to  the  dredges  daring  the  working  season  and  the  testing 
operations. 

DBSG&IPTION  OF  PBEDaS& 

DBSDGB  ALPHA  (PLATB  5). 

Daring  the  spring  of  1895  this  experimental  dredge  underwent  considerable  modi- 
fications in  the  machinery  and  its  experimental  form  was  changed  for  one  of  every- 
day bosiness.  The  crew  were  accommodated  with  a  habitation  on  board  and  their 
wants  provided  for  by  ample  kitchen  rec^ulsites.  This  dx&dge,  the  forerunner  and 
the  smallest  of  the  fleet,  is  regularly  doing  her  share  toward  keeping  navigation 
open  during  low-water  season. 

The  dredge  Alpha  is  140  feet  long,  36  feet  wide,  and  8  feet  deep.  The  hull  is  built 
of  wood,  and  is  divided  into  11  compartments  by  two  longitudinal  and  three  trans- 
verse bulkheads.  A  well  or  recess  30  feet  long  and  12  feet  wide  is  formed  in  the 
bow,  in  which  the  suction  head  for  main  pump  is  placed.  Small  guards  are  placed 
alongside  of  boilers  to  form  an  outside  gangway,  and  the  deck  is  extended  aiX  beyond 
hall  a  distance  of  8  feet  over  the  rubber  connection  to  discharge  pipe.  The  forward 
part  of  main  deck  is  occupied  by  the  machinery ;  afs  of  this  is  the  workshop,  and 
beyond  this  adjoin  the  crew's  mess  room,  bathroom,  wash  room,  storeroom,  and  cold 
store.  The  cabin  is  118  feet  long  and  30  feet  wide,  and  contains  office,  officers'  mess 
room,  two  spare  staterooms,  ten  staterooms  for  officers,  wash  room,  bathrooms  and 
wftter- closet,  kitchen  and  pantry,  storeroom,  and  laundry,  and,  at  after  end,  the 
crew's  sleeping  quarters.  Above  the  cabin  is  a  pilot  house  10  by  12  feet,  from  which 
the  movements  of  the  dredge  are  controlled. 

The  pumping  machinery  consists  of  a  30-inch  centrifugal  pump,  built  by  MoiTis 
Machine  Works,  Bald  wins  ville,  N.  Y.,  and  was  specially  designed  to  occupy  the 
place  of  the  Edwards  pump  originally  used  on  this  dredge.  The  runner  is  66  inches 
diameter  and  the  shaft  couples  directly  with  the  crank  shaft  of  engine,  and  an 
a4jastable  bearing  is  provided  on  the  pump  for  taking  up  the  wear  in  order  to  keep 
the  shafts  truly  in  line,  much  trouble  having  been  experienced  with  the  former 
pamp  in  this  matter.  The  pump  is  driven  by  the  original  Edwards  engine,  which  is 
Ttfrtical  compound  noncondensing,  with  cyUnders  15  and  27  inches  diameter  by  20 
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inoliea  stroke,  mnning  about  150  revelations  per  minute.  The  capacity  of  pomp  is 
estimated  at  500  onbio  yards  i^er  hoar.  The  suction  is  7  feet  6  inches  wide  at  mouth, 
contracting  gradually  to  a  pipe  30  inches  in  diameter,  and  enters  the  dredge  by 
means  of  a  radial  Joint,  which  admits  of  the  suction  head  being  raised  or  lowered  to 
the  desired  depth.  Inside  the  boat  the  snction  pipe  is  continued  aft  and  oonneotea 
to  pump  by  a  nexible  joint  of  8-ply  rubber.  Tbe  discharge  from  pump  is  led  by  an 
elbow  to  the  starboard  side  compartment,  and  is  conducted  aft  and  through  stem  of 
dredge,  where  the  floating  pipe  line  is  connected  by  means  of  a  6- foot  leneth  of  rub- 
ber hose.  The  sand  in  front  of  dredge  is  loosened  or  agitated  by  6  jets  which  issue 
from  2i-inch  nozzles  distributed  along  front  of  suction  head,  the  water  beinff  sup- 
plied at  10-pound  pressure  by  a  Reynolds  helical  pump  with  48-inch  runner,  oriven 
at  350  revolutions  per  minute.  The  engine  is  of  tne  vertical  compound  uoncondens- 
ing  type,  having  cylinders  8  and  16  inches  diameter  by  12  incnes  stroke,  placed 
tandem,  with  low-pressure  cylinder  on  top.  There  are  3  cranks  placed  at  180  aegrees 
apart,  2  coupled  to  the  low-pressure  piston  rods  and  1  to  the  hieh  pressure.  It  is 
somewhat  difficult  to  keep  this  engine  in  good  running  order  at  the  high  speed  and 
continuous  running  necessary  for  the  pump.  The  suction  is  taken  from  the  port  side 
of  dredge  through  a  15-inch  pipe  and  delivered  by  two  8- inch  pipes  which  lie  on  top 
of  suction  frame  and  connect  to  pressure  chamber,  the  movement  of  snction  head  being 
provided  for  by  bellows  joint  connections.  The  raising  and  lowering  of  suction 
frame  is  accomplished  by  wire-rope  tackle  and  sheaves,  which  are  carried  by  over- 
head gallows  frames  erected  on  siaes  of  well  at  the  bow  of  dredge.  The  hoisting  is 
done  by  one  of  the  bow  or  hauling  winches.  The  bow  winches  for  hauling  ahead 
are  placed  on  each  side  of  well.  These  winches  have  pairs  of  8  by  8  inch  horizon- 
tal engines  geared  about  200  to  1  by  worm  gear  on  first  and  spur  gear  on  second 
motion.  The  drums  are  34  inches  diameter  and  hold  1,200  feet  of  f-inch  wire 
rope.  The  cables  are  led  by  means  of  sheaves  to  a  convenient  position  at  bow 
of  dredge.  The  breast  lines  are  handled  from  gipsy  heads  on  bow  winches  led 
through  sheaves  on  deck,  and  a  small  steam  winch  is  placed  on  after  deck  for  use  in 
connecting  pipe  line. 

Steam  is  supplied  to  the  machinei^by  two  batteries  of  boilers  of  the  usual  Missis- 
sippi River  type,  each  battery  bavins  two  boilers  42  inches  diameter  and  28  feet 
long,  containing  five  10-inch  flues,  and  giving  a  total  heatinr  surface  of  1,800  square 
feet.  The  grates  are  each  8  feet  wide  and  4i  feet  long,  equal  to  a  total  grate  area  of 
72  square  reet.  The  boilers  are  provided  with  the  usual  steam  and  mud  drums  and 
feed- water  heater.  Two  feed  pumps,  with  outside  packed  plungers,  6  inches  diame- 
ter, cylinders  10  inches  diameter  and  10-inch  stroke,  which  is  also  used  for  supplying 
water  to  the  Journals. 

The  electric-light  machinery  is  placed  abaft  the  boilers  on  port  side  and  consists 
of  a  6  by  10  inch  horizontal  engine  belt  connected  to  a  9-kilowatt  Westinghonse 

generator.  This  machine  operates  1  search  light,  which  is  mounted  on  top  of  pilot 
ouse,  2  arc  liehts  at  bow  and  1  at  stem,  and  70  incandescent  lights  distributed 
throughout  the^at. 

The  machine  shop  is  furnished  with  a  lathe,  drill  press,  emery  grinder,  and  black- 
smith forge,  all  driven  by  a  small  horizontal  engine,  supplied  with  steam  from  the 
auxiliary  boiler. 

The  floating  pipe  line  consists  of  30  sections,  each  33  feet  long,  which  are  coupled 
together  by  short  pieces  of  8-p)y  rubber  hose  secured  by  iron  bands,  and  also  by  pin- 
Jointed  coupling  bars  riveted  to  each  end  of  pipes,  for  the  purpose  of  relieving  the 
rubber  from  the  strains  to  which  the  pipe  line  is  subjected.  In  the  case  of  15  sec- 
tions the  air  chambers  are  built  from  tne  sides  of  the  discharge  pipes  and  extend 
over  the  top,  giving  about  5  inches  of  free  board  when  pumping  water  only.  The 
other  15  sections  have  the  air  chambers  entirely  independent,  being  simply  cylin- 
drical tanks,  placed  one  on  each  side  of  discharffe  pipe  and  secured  by  cast-steel  saddles 
and  chains.  A  gang  plank  is  fitted  on  top  of  pontoons  to  provide  easy  access  to  all 
the  feints.  A  baffle  plate  is  attached  to  the  last  pipe  of  the  line  to  take  the  reaction 
of  the  issuing  stream  of  water  and  prevent  the  pipe  line  from  kinking. 

This  dredge  takes  a  double  crew  of  43  all  told. 

DREDGE  BETA  (PLATES  6  TO  8). 

The  Beta  is  now  (after  alteration  of  1898)  214  feet  long,  58  feet  wide,  6  feet  10  inches 
deep  at  sides,  and  7  feet  3  inches  deep  at  center.  A  forecastle  stands  3  feet  8  inches 
above  main  deck,  and  wings  extend  forward  on  each  side  of  hull  a  distance  of  36  feet 
from  bow,  leaving  a  well  36  feet  wide  at  hull  and  42  feet  wide  at  nose,  in  which  the 
suction  heads  are  placed.  The  wings  are  connected  at  the  forward  ends  by  a  girder 
which  carries  the  nead  Hheaves  and  serves  as  a  gangway.  The  hull  is  built  entirely 
of  steel  and  is  frame4i  transversely,  the  floors  of  the  old* part  being  made  of  12-inca 
I  beams  and  tbe  frames  of  3  by  4  inch  angle  bars  space<l  24  inches  apart.  Kleven 
keelsons  of  12-inch  I  beams  runs  fore  and  aft  over  floor  beams.  The  inside  water 
bottom  is  laid  on  top  of  keelsons  and  forms  the  floor  upon  which  the  heavy  machinery 
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and  boilers  rest.  The  extension  sides  which  are  built  on  hull  to  rednoe  the  original 
draft  have  floors  of  5-inch  Z  bars,  frames  and  deck  beams  of  3  by  4  ineh  angles,  braced 
with  stanchions  of  channel  bars  every  frame,  diagonals  everv  fifth  frame,  and  bulk- 
heads every  SO  feet,  bat  there  is  no  inner  bottom  plating.  The  hnll  is  contracted  in 
width  at  bow  and  stem  and  each  end  has  a  good  rake  to  give  ease  in  towing. 

The  cabin  of  the  Beta  is  168  feet  long,  32  feet  wide  as  far  aft  as  mess  rooms, 
where  it  widens  to  39  feet  as  far  as  crew's  (quarters,  where  the  width  is  46  feet. 
The  forward  cabin,  which  reaches  to  the  engme  room,  contains  office,  officers'  sit- 
ting rooms,  2  spare  state  rooms,  10  rooms  for  officers,  wash  room,  bathroom,  and 
closets.  Immediately  aft  of  the  engine  room  the  kitchen  is  located,  with  mess 
rooms  on  each  side  and  nan  try,  and  then  comes  the  after  cabin,  containing  cold 
store,  lanndry,  crew's  bathrooms,  storeroom,  and  12  rooms  for  crew. 

There  are  two  sets  of  pnmping  machinery  on  this  dredge,  either  one  of  which  can 
be  worked  independently  or  the  other.  The  pnmps  are  of  the  donble  suction  cen- 
trifugal type  with  discharge  on  top.  The  runners  are  7  feet  in  diameter  and  are 
hung  centrally  on  their  shafts,  which  have  substantial  bearings  to  carry  their  outer 
ends.  The  pump  shafts  are  directly  connected  to  crank  shafts  of  engines  by  rigid 
couplings.  This  arrangement  has,  so  far,  proved  satisfactory.  Each  pump  is  driven 
by  a  vertical  triple  expansion  condensing  engine  with  cylinders  20^  inches,  33  inches. 
3U  inches,  and  38  inches  diameter,  respectively,  and  24  inches  stroke,  running  140 
revolutions  per  minute  and  developing  an  average  of  925  indicated  horsepower. 
The  engines  and  pumps  are  set  upon  heavy  subbases,  which  makes  them  self-con- 
tained. .  The  average  capacity  of  each  pump  may  be  taken  at  about  1,500  cubic 
yards  of  sand  per  hour.  The  jet  condensers  are  of  the  Worthington  independent 
type  with  duplex  air  pumps  19  inches  diameter,  steam  cylinders  14  inches  bv  15 
inches  stroke,  and  are  placed  alongside  their  respective  engines.  The  total  width 
of  the  two  suction  heads  is  38  feet  8  inches,  which  would  excavate  a  channel  at  least 
40  feet  wide  at  bottom.  The  mouthpieces  are  of  sucl\  form  that  the  sand  which  is 
thrown  up  by  the  water  Jets  falls  within  che  influence  of  the  suction  current,  and  a 
screen  plate  is  raised  above  the  entrance  to  prevent,  as  far  as  possible,  any  of  the 
sand  being  carried  past  the  mouth  and  deposited  again  in  the  dredged  channel. 
From  each  head,  the  suction  water  is  conducted  by  three  19^- inch  pipes,  which  enter 
the  bow  of  dredge  by  radial  bends  of  heavy  copper,  working  freely  and  withoat 
any  attempt  at  packing  in  cast-iron  socket  pipes  secured  on  the  inside  of  boat,  and 
which  in  turn  are  connected  by  a  three-branch  pipe  to  the  suction  main  33|  inches 
diameter  leading  to  the  pomp,  where  it  is  again  divided  and  enters  each  side  of  pump 
casing  at  the  center.  The  discharge  pipes  are  33  inches  diameter,  and,  on  leaving 
pumps,  converge  toward  the  center  hue  of  boat  and  dip  to  the  floor,  along  which 
they  pass  between  the  boilers  and  emerge  from  the  stem  at  a  distance  apart  of  11 
feet. 

The  sand  in  front  of  snction  heads  is  loosened  bv  means  of  18  jets  issuing  frt>m  1- 
jnch  nozzles  placed  at  the  lower  end  of  month  and  supplied  with  water  under  pres- 
sure of  from  40  to  100  pounds,  according  to  the  nature  of  the  material  to  be  dredged. 
The  pnmps  used  for  this  purpose  are  placed  on  forecastle  deck  and  are  duplex  triple 
expansion  condensing,  with  cylinders  8  inches,  14^  inches,  and  24  inches  diameter, 
respectively,  and  two  pump  plungers  16  inches  diameter  by  15  inches  stroke.  The 
engines  are  so  arranged  that  live  steam  can  be  admitted  to  each  of  the  cylinders 
according  to  the  pressure  of  water  reonired.  The  exhaust  of  these  engines  is  con- 
nected with  the  condensers  of  the  mam  engines.  The  suction  water  is  taken  from 
tanks  placed  in  hold  of  dredge  immediately  below  the  pumps,  the  water  being 
admitted  through  bottom  of  boat  by  14-inch  pipes  provided  with  shut-off  valves. 
The  tanks  are  also  provided  with  brass  wire  screens. 

The  suction  heads  are  suspended  from  A  frames  prcuecting  from  bow  of  dredge, 
and  are  raise<l  and  lowered  by  means  of  separate  winches  and  wire-rope  tackle. 
The  winches  are  driven  by  pairs  of  7  by  7  inch  horizontal  engines  geared  32  to  1,  and 
have  grooved  drums  42  inches  diameter  upon  which  the  hoisting  ropes  are  wound. 
The  engines  are  fitted  with  link  motions  and  winches  with  locking  brakes  to  prevent 
the  load  from  overhauling  the  engines.  The  bow  winches  for  regulating  the  forward 
advance  of  the  dredge  into  cut  are  placed  well  forward  on  each  side  of  the  forecastle 
deck.  They  are  driven  by  pairs  of  7  by  7  inch  vertical  engines,  geared  412  to  1  and 
90  to  1  by  worm  and  spur  gears  in  such  a  manner  that  the  rate  of  advance  can  be 
regulated  as  desired,  from  H  to  36  feet  per  minute.  The  winding  drums  are  48  inches 
diameter  and  will  hold  1,200  feet  of  1  inch  wire  cable.  The  cables  are  led  forward 
to  guide  sheaves  on  bow  girder  and  thence  to  hydraulic  piles  set  at  head  of  intended 
cut. 

llirbe  large  steam  capstans,  driven  by  pairs  of  6  by  8  inch  horizontal  engines,  are 
provided  for  handling  breast  lines,  the  one  at  the  stern  serving  also  for  use  in  placing 
Mid  coupling  the  pine  lines. 

A  spud  anchor  ot  oak,  24  inches  square  and  40  feet  long,  is  used  for  holding  the 
dredge  when  changing  lines  or  in  any  case  of  necessitv.  It  is  placed  in  a  well  at  the 
iaswmrd  end  of  dredge  and  ii  raised  with  a  steam  cylinder  18  inches  diameter  and  6 
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DREDGX  DELTA  (PLATB  10). 

This  dredge  is  175  feet  length  of  hall  and  199  feet  over  the  bow  fender,  38  feet  wide, 
and  8  feet  deep.  The  hall  is  bnilt  entirely  of  steel,  and  is  framed  transversely;  the 
floors  are  6-inch  Z  bars  and  the  frames  3  by  4^  inch  angles,  spaced  22  inches  apart. 
The  machinery  being  almost  entirely  oarried  on  deck,  there  are  no  keelsons,  but  the 
hall  is  stiffened  by  two  fore  and  aft  and  five  transverse  bnlkheads,  making  18  water- 
tight compartments,  and  also  by  rows  of  intermediate  stanchions  attached  to  angle- 
iron  stringers.  The  bow  and  stem  have  small  rakes,  and  a  fender  is  built  around  the 
suction  heads  at  bow,  the  top  of  which  is  flash  with  main  deck  and  forms  a  gang- 
way. The  deck  house  is  155  feet  long  and  31  feet  wide,  the  rooms  for  wiuding 
machinery,  main  engines,  and  boilers  being  the  full  height  of  cabin,  and  the  operat- 
ing room  extending  over  the  forward  deck.  This  room  is  also  used  for  the  ofiSce,  the 
ofilcers'  staterooms,  bathroom,  and  closet  occupying  the  adjoining  section.  There 
are  eight  staterooms,  storeroom,  and  wash  room  at  sides  of  engine  room,  and  aft  of 
this  and  over  the  filter  room  are  the  kitchen  and  mess  rooms;  the  crew's  quarters  are 
on  main  deck  in  the  filter  room,  the  starboard  side  being  occupied  by  fire  pump  and 
workbench. 

The  pamp  on  this  dredge  is  of  the  single  snction  type,  and  is  set  athwartship,  thus 
bringing  the  suction  pipe  and  shaft  on  the  fore-and-aft  center  line,  while  the  dis- 
charge IS  from  the  bottom,  inclined  upward  and  toward  the  starboard  side.  The 
pump  is  fitted  throughout  with  lining  plates,  which  can  be  reuewed  when  worn. 
The  runner  is  7  feet  diameter,  with  five  blades,  and  overhangs  the  bearing;  the 
shaft  is  incased  in  brass,  and  runs  in  a  babbitted  sleeve  bearing,  and  is  provided 
with  adjustable  collar  to  take  the  thrust.  An  intermediate  shaft  connects  the  pump 
with  crank  shaft  of  engine.  The  pump  is  driven  by  a  vertical  compound-condensing 
engine  of  the  marine  ^pe,  with  cylinders  22  and  48  inches  diameter  and  24  inches 
stroke,  the  hij^h  pressure  being  fitted  with  a  piston  valve,  on  the  innide  of  which  the 
cut-off  valve  is  placed,  and  is  adjusted  from  the  outside  with  a  right  and  left  hand 
screw,  same  as  in  the  Meyer  cut-off.  The  engine  and  pump  are  placed  in  a  pit  below 
the  level  of  deck,  and  are  carried  on  a  foundation  of  fore-and-aft  and  transverse 
girders.  These  engines  ran  at  about  150  revolutions  per  minute,  and  develop  an 
average  of  1,000  I.  H.  P. ;  the  field  capacity  of  the  pump  may  be  taken  at  about 
1,200  cubic  yards  of  sand  per  hour.  The  condenser  is  of  the  jet  independent  type, 
worked  by  a  single  air  pump  18  inches  diameter,  with  steam  cylinder  12  inches  diam- 
eter and  34  inches  stroke.  A  heav^  I  beam  is  placed  over  the  engine  and  pump,  upon 
the  lower  flange  of  which  a  traveling  carriage  is  mounted,  carrying  chain  blocks  for 
lifting  the  heavy  parts  of  machinery. 

The  snction  head  has  a  total  width  of  S^  feet,  and  consists  of  four  separate  mouth- 
pieces tied  together  by  I  beams  and  bracing  into  one  frame,  which  swings  upon  trun- 
nions carried  by  bearings  riveted  on  bow  of  dredge.  £ach  mouthpiece  is  gradually 
contracted  to  17i  inches  diameter  and  connected  in  pairs  by  short  pipes  to  Y's,  which  in 
turn  connect  to  elbows  24^  inches  diameter,  having  their  centers  coinciding  with  the 
centers  of  trunnions  and  their  flanges  fitting  into  recesses  in  the  face  of  stationary 
elbows  which  are  secured  to  the  bow  of  dredge.  The  swivel  Joint  thus  formed  per- 
mits of  the  requisite  movement  for  raising  or  lowering  the  suction  head.  From  the 
bow  two  suction  pipes  24^  inches  diameter  run  aft  to  nrst  bulkhead,  where  they  are 
united  by  a  Y  into  one  pipe  34  inches  diameter,  which  is  connected  to  pump  by  a 
short  section  expanding  to  38  inches  diameter.  The  discharge  pipe,  84  inches  diam- 
eter, turns  into  the  starboard  compartment,  and  after  passing  by  the  engine  pit  con- 
verges to  the  center  line  of  boat  and  issues  from  the  stern  at  a  height  of  43  inches 
from  bottom.  In  elevation  the  suction  pipes  are  arranged  so  that  water  will  just 
flow  into  pump,  and  the  discharge  so  that  the  water  is  retained  in  pump  at  the  water 
line,  under  which  condition  the  pump  will  pick  up  the  suction  without  the  aid  of 
primers. 

This  dredge  is  fitted  with  a  mechanical  agitator,  which  consists  primarily  of  a 
series  of  revolving  teeth  placed  in  front  of  and  above  the  mouthpieces.  A  steel 
shaft  6}  inches  square  is  carried  in  bearings  attached  to  the  framing  of  suction  head, 
upon  which  22  spiders  are  clamped,  each  spider  having  four  curved  arms,  on  the 
ends  of  which  are  bolted  teeth,  shaped  similar  to  cultivator  blades,  the  alternate 
spiders  being  advanced  one-eighth  of  a  revolution  to  bring  the  teeth  in  line  with  the 
spaces  of  the  others.  The  shaft  is  provided  with  renewable  sleeves  which  run  in  the 
bearings  above  mentioned.  The  agitator  is  driven  by  a  pair  of  horizontal  engines 
with  cylinders  12  inches  diameter  and  15  inches  stroke,  set  upon  a  sliding  bed  frame 
and  compound  geared  to  a  countershaft  which  is  carried  by  bearings  on  the  inboard 
end  of  suction  frame.  Sprocket  chain  gears  are  keyed  on  ends  of  oountershaft  and 
drive  similar  sprockets  on  agitator  shaft  by  means  of  heavy  chains  of  the  link  belt 
pattern  8|  inches  pitch.  A  pair  of  steel  links  or  coupling  bars  reach  from  orank  ahaft 
to  e«imterthaft^  having  babbitted  bearings  at  each  snd,  wUoh  p«imita  of  iha  froe 
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motion  of  Bhafts.  On  top  of  links  the  intermediate  gear  shaft  is  carried,,  thns  main- 
taining a  conataut  distance  between  each  of  the  shafts,  the  entire  engine  being 
DioTed  back  and  forth  by  the  raising  and  lowering  of  suction  heads,  (-onseqnent 
upon  this  movement  of  engine  the  steam  and  exhaust  pipes  work  in  stnflSng  boxes 
with  telescopic  joints.  All  piuions  and  sprocket  wheels  and  chain  are  of  steel.  The 
ratio  of  gearing  is  24  to  1  an<l  the  peripheral  velocity  of  agitator  teeth  is  from  60  to 
150  feet  per  minute.  The  suction  frame  is  arranged  to  dredge  to  a  depth  of  15  feet. 
The  vertical  movement  of  suction  frame  is  effected  by  means  of  a  double  set  of 
sheaves  and  wire-rope  tackle,  the  head  sheaves  being  carried  by  a  derrick  frame 
overhanging  from  bow  of  dredge  and  the  fall  led  overhead  to  aft  of  gear  house,  where 
it  passes  downward  to  the  hoisting  drum. 

The  spud  anchor  is  of  oak,  24  inches  square^  and  is  raised  by  means  of  a  wire  rope 
reeved  over  a  sheave  on  roof,  led  aft  same  as  hoisting  rope  and  down  to  spud  drum. 
The  hoisting  and  hauling  machinery  is  located  between  the  main  pump  att  ana 
the  workshop  forward.  The  starboard  and  port  sides  are  driven  independently  by 
separate  but  similar  engines,  and  the  gearing  also  is  in  duplicate.  The  etigines  are 
pairs  of  horizontals,  with  cylinders  10  inches  diameter  and  12  inches  stroke,  set  on 
deck  and  driving  trains  of  gears  connecting  with  the  different  drums.  The  Hpud 
and  suction  hoist  are  doubled  geared  53  to  1,  and  the  hauling  winches  are  triple 
geared  370  to  1,  with  extra  gears  of  a  ratio  of  53  to  1  for  auick  motion  hauling  in  slack 
cable.  The  drums  for  spud  and  suction  are  24  inches  diameter  and  24  inches  lon^; 
tho8e  for  hauling  are  42  inches  diameter  and  42  inches  long.  The  whole  gearing  is 
fitted  throughout  with  Hill  friction.clutches  and  post  brakes.  A  traveling  crane  is 
placed  overhead,  by  which  all  this  machinery  can  oe  handled. 

The  operating  room  is  located  forward  of  cabin  and  over  the  forward  deck,  and 
all  the  working  handles  connected  with  throttles,  clutches,  and  brakes  are  grouped 
here,  conveniently  for  handling. 

Two  power  capstans  are  placed  on  forward  deck  for  handling  breast  lines.  They 
are  driven  by  one  double  engine  with  5-inch  cylinders  8  inches  stroke  and  worm 
gears,  a  lay  shaft  extending  athwartship  to  the  other  capstan.  A  stern  capstan  of 
same  size  and  power  is  located  aft  of  boiler  house  for  stem  lines  and  floating  pipes, 
llie  steam  plant  of  the  Delta  consists  of  four  Heine  water -tube  boilers  of  250  horse- 
power each,  built  in  two  batteries,  each  boiler  containing  140  tubes  3i  inches  diam- 
eter and  16  feet  long,  giving  a  total  heating  surface  of  6.800  square  feet.  The  fur- 
naces are  each  8  feet  10  inches  wide  and  6  ^t  long,  giving  a  total  area  of  204  square 
feet.  The  feed  water  for  boilers  is  passed  through  a  Jewell  pressure  filter  7  feet 
diameter  and  6  feet  9  inches  high,  with  a  capacity  of  65  gallons  per  minute. 

The  sand  is  agitated  by  steam  power,  and  a  supplemental  filter  is  provided  for 
filtering  the  water  used  for  washing  out  the  sand  bed  in  the  main  filter. 

The  two  feed  pumps  are  of  the  duplex  pattern,  with  plungers  4^  inches  diameter, 
steam  cylinders  7  inches  diameter  and  8  inches  stroke,  located  on  port  side  of  forward 
boilers.  They  are  connected  with  filters  and  heater  and  have  also  a  direct  river 
connection. 

A  Wainwright  heater  371  inches  diameter  and  11  feet  4  inches  high  is  used  for 
heating  the  feed  water  and  takes  the  exhaust  steam  fh>m  all  the  pumps  and  the 
winding  and  agitator  engines. 

The  fire  and  service  pump  is  of  the  duplex  pattern,  with  plungers  5  inches  diameter, 
steam  cylinders  8  inches  diameter  and  10  inches  stroke,  and  is  located  on  starboard 
aide  of  engine  room.  Besides  the  connections  to  fire  mains,  this  pump  supplies  water 
forjoamals  and  for  domestic  purposes. 

The  electrie-lighting  outfit  consists  of  a  General  Electric  4-pole  generator  of  9 
kilowatts  belt  connected  to  a  7  by  9  inch  New  York  Safety  Automatic  engine,  and 
operates  1  search  light  at  bow,  2  arc  lights,  and  100  incandescent  lights. 

The  machine  shop  and  forge  occupy  the  forward  compartment  of  deck  house,  and 
is  furnished  with  a  screw-cutting  lathe  and  drill  press,  driven  from  the  electric-light 
engine. 

The  floating  pipe  line  consists  of  20  sections,  each  50  feet  long,  connected  with 
flexible  joints  of  rubber  hose  and  pin-jointed  bars,  as  before  described.  The  air 
chambers  are  of  a  U-Hhaped  section,  flat  on  top  and  semicircular  on  bottom,  26  inches 
wide  and  23  inches  deep,  and  are  tied  together  in  pairs  by  five  3-inch  angle-iron 
yokes,  in  which  the  34-fnch  discharge  pipes  rest,  being  retained  in  place  by  their 
own  weight  and  prevented  from  end  drift  by  angle  clips  placed  just  outside  of  end 
yokes.  On  the  last  section  of  pipe  a  carved  movable  baffle  plate  is  pivoted  on  pro- 
jecting arms  riveted  to  pipe,  and  can  be  moved  to  riffht  or  left  at  will  by  a  lever 
working  on  a  quadrant  attached  to  pontoon  and  to  which  it  is  pinned  when  baffle 
plate  is  at  the  desired  angle.  This  device  has  been  found  effective  for  deflecting  the 
pipe  line  a  considerable  distanoe  from  the  axis  of  channaL 
The  J}4Ua  la  opacated  by  a  erew  of  43,  all  told. 
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DRSDOE8  XPSIIiON  AlO)  ZXTA  (PLATX  11). 

The  SpHUm  and  Zeta  are  Bister  dredges,  alike  in  all  points  except  the  agitators, 
bat  as  the  ZeUt  will  be  fitted  with  water  Jets  before  beginning  the  season's  work 
this  difference  will  oeaae  to  exist.  The  following  description  will  refer  specifically 
to  the  EpHlon  only : 

This  d^redee  is  157  feet  long  oyer  hall,  with  a  stem  fender  projecting  3i  feet;  the 
width  is  40  feet  and  the  depth  is  71  feet,  with  a  draft  of  46  inches.  The  suction  well 
in  bow  is  32  feet  long,  18  feet  wide  at  bow  and  22  feet  wide  at  nose,  the  wings  thos 
formed  bein^  tied  together  by  a  box  girder  36  inches  deep.  The  hall  is  bnilt  entirely 
of  steel  and  is  framea  transversely ;  the  floor  beams  are  12-inch  channels;  the  frames 
are  3  by  4  inch  angles,  and  deck  beams  5-inch  and  6-inch  bnlb  angles,  except  the 
short  beams  at  sides  oi  engine  and  boiler  pits,  which  are  of  3- inch  angles ;  the  whole 
being  connected  bT  gnsset  plates  at  comers.  The  bilge  knuckles  are  made  of  4-inch 
angle  bars.  The  frame  spacing  is  24  inches  in  the  engine  pit  and  30  inches  through- 
oat  the  remainder  of  the  null.  Ten  keelsons  of  15-inch  I  beams  run  fore  and  aft  and 
are  riveted  to  all  floor  beams,  and  form  the  floor  upon  which  engine,  pump,  and  boil- 
ers, etc.,  are  set.  There  are  five  transverse  bulkheads  and  two  longitudinal  at  sides 
of  engine  and  boiler  hatches,  making  11  water-tight  compartments,  flanged  inter- 
eostaf  plates  being  fitted  between  floor  beams  and  keelsons. 

The  deck  house  IS  112  feet  long  and  33^  feet  wide,  inclosing  all  the  machinery; 
but  the  front  of  the  house  is  made  with  removable  panels,  whieh  are  taken  out  when 
the  bow  machinery  is  working.  The  cabin  is  109  feet  long  and  32  feet  wide,  with 
guards  all  around  and  a  skylight  running  full  length.  The  forward  part  contains 
the  oflice,  two  staterooms  and  bathroom,  officers' mess,  staterooms,  bath  and  wash 
rooms  for  officers;  the  kitchen,  pantry,  storeroom,  and  laundry  are  in  the  middle;  and 
crews'  Quarters  and  mess  room,  with  accommodations  for  28  men.  are  placed  aft. 
The  bathroom,  wash  room,  and  closets  for  crew  are  placed  afb  on  a  half  deck  above 
boilers. 

The  main  pump  on  the  Epnlan  is  a  32-inch  centrifugal,  with  double  suction  and 
bottom  discharge,  made  by  Morris  &  Co.,  of  Baldwinsville,  N.  Y.  The  runner  has 
7  blades,  69  inches  diameter,  and  is  keyed  on  the  middle  of  its  shaft,  which  is  fitted  at 
each  end  with  steel-flanged  couplings,  by  which  connection  is  mskde  to  crank  shafts 
of  engines.  The  pump  is  directly  connected  to  a  pair  of  horizontal  tandem  compound 
engines  with  16  and  26  inch  cylinders  and  18-inch  stroke,  designed  to  run  at  200 
revolutions  per  minute.  The  engines  have  double  crank  shafts,  and  are  fitted  with 
automatic  wneel  governors,  which  regulate  to  within  2  per  cent. ;  the  hi^-pressnre 
cylinder  has  a  piston  valve  and  the  low  pressure  a  balanced  slide  valve.  The  engine 
is  of  the  inclosed  or  oil-bath  type,  and  the  lubrication  abundant  and  complete ;  the 
frame  is  made  hoUow,  and  titteid  with  water  circulation  to  absorb  the  heat  sbonld 
the  bearings  or  slides  develop  a  tendency  to  become  heated.  Each  engine  is  fitted 
with  a  separator,  and  the  cylinders  have  safety  relief  disks  attached  to  the  drain  cocks, 
besides  pop  safety  valves  on  top.  These  engines  indicate  760  horsepower  when 
running  at  180  revolutions  with  155  pounds  of  steam,  while  the  fiela  capacity  of 
pump  may  be  taken  to  average  1,700  cubic  yards  of  sand  per  hour. 

The  total  width  of  the  two  suction  heads  is  20  feet,  which  will  make  a  cut  22  feet 
wide  at  bottom.  The  mouths  are  36  inches  high  and  contract  to  24  inches  a  short 
distance  in  and  are  gradually  reduced  in  width  to  24  inches,  at  which  point  they 
are  connected  to  the  suction  pipes,  which  enter  the  hull  by  means  of  radial  joints 
attached  to  bow  of  dredge,  similar  to  those  on  dredge  Alpha^  and  are  carried  aft 
below  deck,  entering  the  pump  by  elbows  on  each  side  of  casing,  made  in  halves,  for 
convenience  of  removing  pump  runner.  The  area  of  mouthpieces  is  reduced  by  the 
insertion  of  six  lobes  7  inches  wide,  tapering  to  an  edge  at  the  back  and  leaving 
7-inch  spaces  between.  These  lobes  serve  the  double  purpose  of  increasing  the 
velocity  at  entrance  and  forming  a  screen,  to  prevent  snags  and  drift  entering  the 
suction  nipes.  The  two  suction  nipes  are  strongly  tied  together  by  diagonal  bracing, 
and  the  heads  are  connected  bv  flanges  and  the  pressure  chambers.  The  diBcharge 
main  is  32  inches  diameter  and  runs  aft  in  the  center  of  boat,  emerging  firom  stem 
at  a  height  of  49  inches  fh>m  bottom. 

The  water-jet  agitators  for  loosening  the  material  to  be  dredged  are  applied  to  thia 
dredffe.  A  pressure  chamber  is  riveted  to  the  under  side  of  suction  heads  with  ten 
3-inch  nozzles  distributed  alon^  the  face,  which  are  supplied  with  water  at  about 
15  pounds  pressure  by  a  centrifugal  pump.  This  pumj)  has  a  runner  49  inches 
diameter,  with  double  disk  and  live  curved  water  passages  between  them;  the 
suction  is  18  inches  diameter  and  delivery  15  inches.  The  discharge  is  led  through 
bow  of  boat,  where  it  is  fitted  with  a  radial  joint  similar  to  the  main  pump 
tactions,  and  thence  to  pressure  chambers  on  suction  heads.  This  pump  is  driven 
by  a  vertical  compound  engine,  marine  type,  with  cylinders  12  and  22  inchea 
diameter  and  12  inches  stroke,  and  runs  at  200  revolutions,  developing  125  indicated 
horsepower. 


APPENDIX  X  X — ^REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      3305 

The  suction  heads  are  saspended  from  a  gantry  carried  by  A  fhtmes  of  latticed 
ehannela  stepped  on  the  keelsons.  Wire-rope  tackle  blocks  are  oned,  and  the  hoist- 
ing is  effected  by  an  independent  winch  driven  by  a  pair  of  7  by  7  inch  vertical 
engines  geared  23.7  to  1.  The  drams  are  42  inches  diameter,  grooved  for  rope.  The 
esjpnes  are  fitted  with  link-motion  yalve  gear,  and  looking  break  for  holding  the 
load  is  fitted  on  second-motion  shaft. 

The  bow  winches  for  regulating  the  forward  advance  of  the  dredge  into  cut  are 
placed  on  each  side  just  aft  of  well,  and  are  of  the  same  general  design  as  those  on 
Beta  and  Gammm.  The  engines  are  7  by  7  inches,  vertical,  geared  463  to  1  for  slow 
motion  and  70  to  1  for  quick  motion.  The  winding  drums  are  grooved,  42  inches 
diameter  and  42  inches  long,  and  are  fitted  with  brakes.  The  cables  are  led  forward 
and  pass  over  snatch  blocks  hung  from  gantry,  and  thence  to  hydraulic  anchor  piles 
set  at  head  of  out.  The  operator's  platform  is  placed  lust  aft  of  the  winches,  and 
all  the  handles  for  working  the  winches  are  assembled  here,  as  are  also  the  gauges 
which  indicate  the  work  the  pump  is  doing. 

Three  steam-power  capstans,  driven  by  pairs  of  5  by  8  inch  horizontal  engines  and 
worm  gear,  are  provided  for  handling  the  breast  lines.  The  after  capstan  is  also 
uflcd  for  coupling  up  the  pipe  line. 

A  spud  anchor  of  oak  22  inches  square,  for  holding  the  dredge  in  position,  is 
located  near  bow  of  dredge  and  passes  through  a  well  built  in  hull.  The  raising  is 
done  by  a  winch  similar  to  that  used  for  the  suction  frame,  except  that  the  drum 
is  30  inches  diameter  and  is  driven  by  a  friction  clutch  on  main  spur  gear,  by  means 
of  which  the  spud  ia  tripped.  When  not  in  use  the  spud  is  held  up  by  a  pawl  on 
the  drum. 

The  steam  plant  of  the  Eptilon  consists  of  two  batteries  of  Mississippi  boilers, 
three  in  each  oattery.  Each  boiler  is  48  inches  diameter,  28  feet  long,  and  contains 
two  13-inch  and  three  11-inch  flues,  and  is  fitted  with  the  usual  mud  and  steam 
drums  and  arranged  with  independent  steam  and  feed  connections.  The  furnaces 
are  14  feet  wide  and  5^  feet  long,  giving  a  total  grate  area  of  154  square  feet,  the 
total  heating  surface  being  3,300  square  feet. 

The  feed  pumps  are  of  the  duplex  outside-packed  plnn;rer  pattern,  with  steam 
cylinders  8  inches  and  water  cylinders  4^  inches  diameter  and  10  inches  stroke,  tak- 
ing water  from  a  tank  in  comer  of  engine  room  and  passing  it  through  a  heater 
before  entering  the  boiler.  The  fire  pump  is  of  similar  make,  but  has  steam  cylinder 
10  inches,  water  cylinder  5  inches,  and  10  inches  stroke,  and  is  also  used  for  the 
service  tank,  washing  and  filling  boilers,  etc. 

The  electric-light  plant  consists  of  a  National  generator  of  12  kilowatts,  directly 
connected  to  a  6  by  6  inch  Ideal  engine,  running  about  500  revolutions,  placed  in 
the  machine  shop,  forward  of  engine  room.  I'his  maohine  operates  I  search  light 
at  bow,  1  aro  light  at  stem,  and  80  incandescent  lights. 

The  workshop  is  located  on  main  deck,  between  winch  room  and  engine  room,  and 
is  furnished  with  20-inch  screw-cutting  lathe,  25-inch  back-gearod  drill  press,  15-inch 
shaper,  bolt  and  pipe  thread- cutting  machine,  emery  grinder,  blacksmith's  forgo, 
with  fan  blower,  and  workbench. 

The  above  maohine  tools  are  driven  by  an  8  by  8  inch  vertical  engine. 

The  auxiliary  boiler  is  42  inches  diameter  and  9  feet  high,  with  submerged  tubes, 
and  is  located  in  the  stokehole,  close  to  bunker.  The  steam  connection  is  made  to 
main  line. 

The  floating-pipe  line  consists  of  20  pontoons,  each  carrying  a  length  of  50  feet  of 
S2-inch  discbarge  pipe.  The  pontoons  are  a  segment  of  a  circle  in  cross  section,  the 
deck  forming  the  chord,  with  center  of  pipe  12^  inches  below  deck  line,  and  are 
divided  by  bulkheads  into  6  water-tight  compartments.  These  pontoons  are  m:ide 
to  be  nnsinkable  with  any  possible  load  of  sand,  and,  with  average  pumping,  have 
a  free  board  of  61  inches.  The  connections  are  of  rubber  hose  with  pin-jointed  bars, 
as  in  the  other  dredges,  and  a  fixed  baffle  plate  is  used  on  end  of  line. 
The  dredge  will  have  a  crew  of  48  all  told. 

MXCHAmGAL  AGITATOR  OF  DRKDOK  ZBTA. 

This  agitator  was  designed  with  the  view  of  retaining  the  suction  heads  in  the  same 
form  aa  fiioee  on  the  EpHlon,  The  device  consists  of  a  reciprocating  frame  working 
in  front  of  suction  mouth  and  having  a  series  of  8  vertical  bars,  each  fitted  with  5 
teeth  made  of  l-inch-square  steel.  The  agitator  frames  are  hung  from  lever8  carried 
by  bracketa  attached  to  suction  heads,  and  are  operated  by  a  pair  of  horizontal 
enginea  with  10-inch  cylinders,  14  inches  stroke,  single  geared.  Cranks  are  ke\  ed  ou 
ends  of  main  gear  shafts  and  the  motion  transmitted  to  agitators  by  levers,  links, 
•ad  pitman  loda. 
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lAROB  BTBAM  TBNDKRS  (PLATB8  12  TO  16). 

These  boata  are  niied  for  towing  the  dredges^  floating  pii>e8,  and  pile  sinken  from 
bar  to  bar,  for  handling  floating  plant,  or  coaling,  as  may  be  required.  Five  tenders 
of  thia  class  are  now  under  contract,  to  be  bnilt  from  the  same  lines  and  alike  in  all 
respects,  except  that  one  will  have  larger  engines  than  the  others,  and  will  be 
assigned  specially  to  tend  the  dredge  Beta,  The  hulls  are  built  entirely  of  steel  and 
are  171  feet  6  inches  long,  36  feet  beam,  and  5  feet  6  inches  deep  molded  dimensions, 
with  a  draft  of  48  inches  when  fully  equipped.  The  hog- chain  system  has  been 
omitted  and  the  hulls  made  of  sufficient  strength  to  take  all  strains.  The  framing 
is  on  the  transverse  system  throughout,  the  floor  frames  are  of  3  by  2^  inch  angle 
bars,  continued  up  the  sides  to  gunwale,  and  have  reverse  angles  riveted  on  free  edge 
which  run  up  as  rar  as  the  turn  of  bilge.  The  deck  beams  are  3-inch  Z  bars  and  con- 
nect to  frames  bv  gussets.  The  frame  spacing  is  18  inches  throughout.  The  requisite 
strength  of  hull  is  obtained  by  bulkheads  and  internal  bracing.  There  are  5  trans- 
verse bulkheads  and  a  collision  bulkhead,  making  7  water-tight  compartments;  a 
longitudinal  bulkhead  runs  on  the  center  line  from  near  the  bo<7  to  transom  and  is 
riveted  to  skin  plates  on  the  bottom  edge,  dividing  the  floor  frames,  which  are  well 
secured  to  bulknead  by  gusset  plates.  On  each  side  of  center  there  are  two  fore  and 
aft  truss  frames ;  the  inboard  ones  beginning  at  first  bulkhead  and  the  other  with 
the  model  of  boat,  and  running  clear  aft  join  the  transom.  The  top  and  bottom 
chords  are  of  10  by  i  inch  plates  and  2^  by  2^  inch  angles,  and  the  lattice  bracing  is 
of  2^  by  2i  inch  angle  bars  in  double  panels.  The  boats  are  bnilt  without  guards 
and  are  fitted  with  oak  nosings.  The  neads  are  so  constructed  as  to  dispense  with 
the  gallows  frame  bracing,  and  in  order  to  keep  the  overhanging  guards  strong 
enongh  for  towing  purposes,  the  outriggers  are  formed  by  an  extension  of  the  frames 
and  deck  beams,  substantially  braced  together  and  plated  on  the  under  side  in  con- 
tinuation of  the  skin  plating.  The  thickness  of  plating  is  five-sixteenths  inch  at 
bow  and  one-fourth  inch  generally  throughout  the  remainder  of  hull,  except  keel 
strake,  bilge  strakes,  plate  sheers,  and  center-deck  strake,  which  are  five- sixteenths 
inch. 

The  forward  deck  is  flush  with  nosing,  the  usual  chocks  being  dispensed  with,  and 
independent  sheave  chocks  and  kevils  of  steel  riveted  to  deck  instead.  The  stack 
and  towing  knees  are  formed  of  continuous  comer  plates,  to  which  the  towing  posts 
are  bolted,  backed  by  plate  steel  knees  stiffened  by  angle  bars,  all  riveted  to  the 
deck. 

The  cylinder  and  wheel  beams  are  box  girders,  the  long  beam  extending  24  feet  af% 
and  working  into  fantail  as  usual.  Single  wheel  chains  are  used  to  steady  the  beams 
and  prevent  vibration,  the  beams  themselves  being  of  sufficient  strength  to  carry  the 
load. 

The  boats  are  fitted  with  two  balanced  rudders  made  of  steel  plate  built  npon 
stocksof  8-inch  heavy  tube;  the  tillers  are  made  of  flat  eyebars  braced  together. 
A  steam  steering  gear  of  the  direct-acting  type  is  used  and  worked  by  levers  placed 
in  close  proximity  to  the  pilot  wheel,  so  that  steering  can  be  done  by  hand  or  steam 
at  will. 

Cabin  accommodation  is  provided  for  a  double  crew  of  35.  The  forward  section 
eon  tains  the  office,  spare  staterooms,  officers'  mess  room  and  staterooms :  the  second 
section,  separated  by  a  passageway,  contains  the  kitchen,  pantry  and  storeroom, 
laundry,  wash  and  bath  rooms;  while  the  third  section,  separated  by  an  open  gang- 
way, is  for  the  crew's  mess  room  and  quarters;  and  aft  of  this  are  placed  the  bam 
and  wash  rooms  for  crew.  The  pilot  house  is  13  feet  souare  and  is  placed  about  the 
middle  of  the  boat.    A  steam  heating  system  is  fitted  tnroughont  the  boats. 

The  paddle  wheel  is  24  feet  diameter  and  24  feet  long,  with  16  buckets  34  inches 
wide.  The  engines  have  cylinders  22  inches  diameter  and  8  feet  stroke,  fitted  with 
balanced  valves  and  California  cut-off. 

The  pitman  rods  are  made  of  steel  tubes  trussed,  instead  of  wood,  and  pistons  and 
erossheads  are  of  steel,  and  all  the  heayy  cast-iron  bed  plates  have  been  dispensed 
with  in  order  to  reduce  weight  to  a  minimum. 

The  boilers  are  six  in  number,  set  in  two  batteries;  each  boiler  is  38  inches  diam- 
eter and  30  feet  long,  and  contains  two  flues  14  inches  diameter.  The  three  boilers 
of  each  set  are  connected  by  mud  and  steam  drums,  the  latter  28  inches  diameter  and 
11  feet  long,  fitted  with  internal  dry  pipes  connected  with  main  steam  branches. 
The  steam  pressure  carried  is  200  pounds  per  square  inch. 

The  feed  pumps  are  of  the  vertical  duplex  outside-packed  plunger  pattern  and 
are  placed  in  front  of  boilers ;  the  steam  cylinders  are  7i  inches  diameter  by  6  inches 
stroke,  and  plungers  are  4^  inches  diameter. 

The  fire  pump  in  engine  room  is  of  the  horizontal  duplex  tyi>e.  This  pump  is 
connected  with  auxiliary  boiler  and  is  also  used  for  washing  decks  and  washing  and 
filling  boilers. 

The  boats  are  fitted  np  throughout  with  electric  lights.    One  search  light  !• 
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placed  on  hnirioane  roof,  one  sro  light  forwftrd  on  outrigger  that  will  reaoh  each 
goard,  and  one  at  the  stern,  over  paddle  wheel.  The  generator  is  directly  oonpled 
to  the  ena:ine  and  is  placed  in  engine  room,  the  switch  board  being  mounted  on  the 
tiller  bnlkh^ad. 

Double-barreled  steam  capstans  are  placed  two  on  the  forward  deck  and  one 
abaft  the  bunkers,  and  are  operated  by  7  by  8  inch  horizontal  double  engines,  which 
art)  phiced  below  deck. 

These  boats  are  titted  with  small  refrigerating  and  ice-making  plants  that  will 
produce  about  one-half  ton  of  ice  per  day  and  cool  a  storage  room  in  which  all  the 
lieriahable  fooda,  both  for  the  dredge  and  steamboats,  will  i>e  kept. 


laying  buoys,  and  setting  marks  necessary  for  the'placing  and  working  of  dredges! 
One,  the  Vulcam,  was  built  last  fall,  and  1' 


BM ALL  0TKAM  TESTDSBS  (PLATBB  17  TO  20). 

These  boats  Aroused  for  making  surveys  for  proposed  channels,  taking  soundings, 

r  for  the  placing  and  working  of  dredges. 

three  others  from  the  same  fines  are  now 

under  contract. 

The  hulls  are  of  steel  with  wood  decks,  and  are  80  feet  long,  17  feet  wide,  and  8 
feet  9  inches  deep  molded  dimensions,  with  a  draft  of  24  inches  when  fully  equipped. 
There  are  no  hog  chains,  but  the  wheel  beams  are  steadied  by  chains  and  braces. 
The  irames  are  of  3  by  2  inch  an|rle  bars  spaced  18  inches  apart,  and  are  strength- 
ened by  2  by  2  inch  reverse  angles;  there  are  three  transverse  bulkheads  making 
four  water  tight  compartments,  and  two  longitudinal  bulkheads  maile  of  three- 
sixteenths  inch  steel  plate,  with  2  by  2  inch  angle  bar  stitt'eners  24  inches  apart. 
Stringer  plates  18  inches  wide  and  qpe-fonrth  inch  thick  run  all  fore  and  ait  on  each 
side,  riveted  to  skin  plating  by  gunwale  bar  of  2^  by  2|  inch  angle,  and  to  frames 
by  gusset  plates.  At  the  bow  these  plates  widen  out  to  carry  the  outriggers  and 
head  block,  and  at  engine  room  they  extend  inboard  for  the  cylinder  beams.  The 
deck  beams  are  of  wood  and  are  bolted  to  gusset  plates  and  stringers.  Two  balanced 
rudders  made  of  one-eighth  inch  steel  plate,  with  4-inch  heavy  tubing  for  stocks, 
work  in  tubular  sockets  which  are  secured  to  hull  and  braced  to  deck  with  gussets. 

The  cabin,  besides  housing  the  boiler  and  engine,  is  arranged  to  contain  an  office, 
which  is  fitted  with  four  bnnks,  a  kitchen,  and  mess  room  for  crew.  Four  bunks 
are  placed  aft  in  engine  room  for  crew's  quarters.  The  pilot  house  is  full  forward 
on  deck  house,  and  access  to  it  is  by  a  ladder  on  forward  aeck. 

The  engines  have  cylinders  8i  inchss  diameter  by  4  feet  stroke,  and  are  fitted  with 
poppet  valves  and  California  out-oif.  The  pitman  rods  are  of  steel  tube  braced. 
The  paddle  wheel  is  12  feet  outside  diameter  by  12i  feet  long,  with  12  buckets  18 
inches  wide.  The  boiler  is  44  inches  diameter  and  16  feet  long,  with  18  tubes  4 
inches  diameter,  and  is  designed  for  a  steam  pressure  of  180  pounda  per  square  inch. 

A  small  steam-power  capstan  is  placed  on  forward  deck,  with  4  by  6  inch  engines 
below  deck. 

Plate  4,  accompanying,  gives  additional  particulars  relating  to  the  hydraulic 
dredges  under  the  secretary  Mississippi  Biver  Commission. 

Respectfnlly  submitted. 

Thomas  Middlbton, 

Auiitamt  Mnginetr. 

Capt.  H.  £.  Waterman, 

Carp8  of  Engineers,  XT,  8,  A,, 

S^oretarjf,  MiMiaHj^  Rinmr  CcmmknUm. 
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Appendix  1  E. 

BBFORT  OV  ABSISTAKT  KNOINRBIt  C.  W.   BTURTSVANT  ON  DREDOINO  OPERATIONS  ON 
THR  MISSISSIPPI  RIVSS  BKTWSRN  CAIRO,  HX.,  AND  H3EAD  OF  THE  PASSES. 

United  States  Dredging  Fleet, 

New  Madnd,  Mo.,  May  15, 1898, 
Captain  :  I  have  the  bonor  to  aabmit  my  ftnnaal  report  npon  the  operations  of 
the  United  States  dredging  fleet  engaged  in  deepening  the  channels  of  the  Miaais- 
sippi  River  below  Cairo,  lU.,  daring  the  year  ending  May  15, 1898. 

project. 

The  operations  of  the  year  comprise  caring  for  the  plant,  repairing  same,  testing 
new  dredges,  and  the  field  operations  of  deepening  tbe  channels  of  tbe  Mississippi 
River  by  dredging,  from  Cairo  downstream  as  far  as  the  capacity  of  the  available 
plant  will  admit.  Daring  the  high-water  stage  when  not  engaged  in  field  operations 
the  plant  is  assembled  for  care  and  repair.  The  small  force  necessary  to  do  this 
woFK  is  retained.  At  the  beginning  of  the  low-water  season  the  plant  is  divided  up 
into  separate  dredging  parties,  consisting  of  one  dredge  with  pile  sinker,  steam 
tender,  and  snch  other  plaot  as  is  necessary  for  its  operation.  Snrvey  parties  are 
]i1ho  organized  to  make  sorveys  of  the  shoal  crossings  to  be  dredged.  The  different 
plants  and  survey  parties  are  all  under  the  direction  of  the  snperintendent  of 
dredging  operations,  who  is  provided  with  a  suitable  boat  for  making  ft-eqaent 
trips  over  tne  field  covered  by  operations,  so  that  he  may  inspect  the  different  par- 
ties and  properly  locate  the  work  from  personal  examination  and  from  maps  made 
of  the  shoid  channels. 

PROGRESS  OV  THE  WORK. 

, Daring  the  low- water  season  of  1895  the  dredge  AlphOy  in  charge  of  an  assistant 
engineer,  maintained  a  navigable  channel  between  Cairo,  111.,  and  Cherokee 
Crossing,  a  distance  of  90  miles  below  Cairo. 

During  the  low-water  season  of  1896  two  dredges  were  ayailable,  Alpha  and  Beta. 
Two  independent  parties  were  organized,  each  in  charge  of  an  assistant  engineer. 
As  the  river  did  not  fall  to  an  extremely  low  stage  they  sncceeded  in  keeping  a  nav- 
igable depth  from  Cairo,  Dl.,  to  Memphis,  Tenn.,  a  distance  of  230  miles.  No  shoal 
water  occarred  below  Memphis  daring  that  season. 

CARE  OF  PLANT. 

On  May  16,  1897,  the  following  plant,  pertaining  to  dredging  operations  nnder 
Yonr  direction  as  secretary  of  the  Mississippi  River  Commission,  was  moored  at  the 
bank  at  East  Cairo,  Ky.,  in  the  Ohio  River,  about  2  miles  above  its  month:  Three 
dredges,  Alpha^  Beta,  and  Gamma;  2  steamboats,  Minnetonka  aod  Vidalia;  2  pile 
F inkers,  Nos.  21  and  33;  1  machine  shop  on  barge  No.  153;  1  quarter  boat.  No.  13: 
1  measnring  barge;  2  framed  and  planked  flush-deck  barges,  Nos.  66  and  207;  2 
small  sunk-deck  fuel  fiats;  1  small  plunder  flat;  1  calking  fiat. 

Daring  the  month  of  June,  1897,  barge  No.  66  and  the  plunder  flat  were  condemned, 
they  being  nnfit  for  use  and  not  worthy  of  repair. 

On  January  25, 1898,  one  of  the  fuel  flats  was  sunk  daring  a  wind  storm  at  Ken- 
tucky Poiat,  opposite  New  Madrid,  Mo.,  while  testing  the  new  dredge  boats,  BpHlon 
and  Zeta. 

Pile  sinker  No.  33,  which  was  received  from  the  third  district  in  1896,  was  floated 
out  on  the  bank,  at  New  Madrid  fleet,  during  the  high  water  in  the  month  of  April, 
to  be  need  as  a  storehouse.  The  leads  and  machinery  were  removed ;  the  hull  was 
badly  decayed  and  not  worthy  of  repair. 

Daring  the  mouth  of  Jaly,  1897,  the  dredge  Delta  was  received  at  St.  Louis,  Mo., 
from  the  New  York  Dredging  Company,  for  testing  before  its  final  acceptance. 

During  the  month  of  January,  1898,  the  dredges  EptHon  and  2^ta  were  received  at 
Cairo,  111.,  from  the  Springfield  Boiler  and  Manufacturing  Company,  to  be  tested 
before  final  acceptance. 

During  the  month  of  September,  1897,  new  pile  sinker  No.  971  was  received  from 
Cincinnati,  where  it  had  jost  been  completed. 

On  April  7,  1898,  the  small  steam  tender  Vulcan  reported  for  duty  at  the  New 
Madrid  fleet,  having  been  constmcted  by  the  Iowa  Iron  Works,  Limited. 

It  was  necessary  daring  the  season  of  field  operations  to  charter  the  towboats 
Future  City,  Jack  Froet,  H.  H.  Friebie,  Fred  Hartweg,  and  Polar  Wave,  only  three  of 
which,  however,  were  employed  at  the  sarao  time. 

The  stcnmerH  Mississippi  and  Senrch  were  temporarily  traasferred  to  the  dredge 
fleet  daring  the  dredging  season. 
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On  May  17^  1S97,  the  steamer  MinneUmka  left  East  Cairo,  Ey.,  to  bring  from 
Memphis,  Tenn.,  and  Greenville,  Miss.,  certain  plant  transferred  to  this  department. 
From  the  third  district,  four  framed  and  planked  flash- decked  larges  were  received, 
&8  follows:  Nos.  201,  205,  214,  and  219.  At  MemphU,  Tenn.,  there  were  received 
from  the  first  and  second  districts  four  framed  and  planked  flash-decked  barges, 
Nos.  208, 211,  215,  and  228;  also  pile  sinker  No.  61.  At  Luxora  Landing,  Arkansas, 
machinery  for  fonr  pile  sinkers  was  taken  on  board. 

In  July,  1897,  the  dredges  Alpha  and  Beta  were  taken  to  St.  Lonis  for  repairs. 
The  dredge  Gamma  was  also  taken  to  St.  Louis  to  be  tested.  The  measuring  barj^^e 
and  pile  sinkers  Nos.  21  and  61  were  taken  to  St.  Louis  to  be  used  in  testing  the 
diedges  Gamma  and  Delta,  The  above-mentioned  plant  was  all  returned  to  East 
Cairo,  Ky.,  in  the  month  of  August,  1897. 

In  the  latter  part  of  November  and  the  early  part  of  December,  at  the  close  of  the 
low-water  dredging  season,  the  dredges  Beta  and  Gamma,  with  their  accompanying 
plant,  were  laid  up  for  the  winter  1  mile  above  New  Madrid,  Mo. 

The  dredges  Alpha  and  Delta  were  laid  up  about  1  mile  above  CarnthersAille,  Mo., 
until  the  latter  part  of  February.  When  all  danger  from  running  ice  was  over, 
they  were  transferred  to  New  Madrid,  Mo.,  and  tied  up  with  the  rest  of  the  fleet. 

On  March  20  the  steamer  Minneianka  left  New  Madrid,  Mo.,  for  Keokuk,  Iowa, 
with  the  dredge  Beta  and  machine  shop  in  tow,  where  the  dredge  is  to  be  remodeled. 
The  Minnetonka  stopped  at  St.  Louis,  Mo.,  on  its  return,  where  repairs  to  the  boat 
are  now  being  made. 

RKUXF  TRIP  TO  SHAWNEBTOWN,  ILL. 

On  April  4,  at  6.30  p.  m.,  received  telegraphic  instructions  to  proceed  to  the  above- 
named  place  with  the  steamer  Vidalia  and  report -to  the  authorities  for  any  rescue 
work  that  might  be  necessary  on  account  of  the  breaking  of  their  levee  on  their 
river  front.  The  Vidalia  left  at  10  p.  m.  the  same  date,  with  one  small  barge  and 
four  large  skifl's.  Stopped  at  Cairo,  111.,  on  April  5  and  took  on  board  fuel  and  four 
wagon  loads  of  groceries  contributed  by  the  citizens  of  <I7airo.  When  passing 
Elizabethtown,  111.,  a  stop  was  made  in  answer  to  a  hail,  and  300  loaves  of  bread 
and  150  in  cash  were  added  to  the  supplies  on  board.  Arrived  at  Shawneetown  at 
noon  on  April  6  and  delivered  supplies  and  cash  to  Mayor  Carney  and  received 
receipts  for  same.  The  services  of  the  boat  and  crew  were  offered  to  the  Mayor. 
They,  however,  were  not  required,  and  the  Vidalia  left  Shawneetown  at  2.15  p.  m. 
on  the  same  day  and  arrived  at  New  Madrid  fleet  on  the  7th. 

DRBD6E  FLBBT  HARBOR. 

The  present  location  of  the  dredging  fleet,  1  mile  above  New  Madrid,  Mo.  (70),  is 
an  excellent  winter  harbor,  except  during  the  medium  hisch  stage  of  the  river  in  the 
winter  season,  when  large  quantities  of  drift  lodge  against  the  head  of  the  fleet. 
There  was  no  running  ice  in  the  river  at  this  place  last  winter.  In  order  to  protect 
the  fleet  against  ice  and  running  drift,  a  breakwater  was  constructed  at  its  head, 
composed  of  seven  clumps  of  pifes  with  their  tops  well  braced  to  each  other  and 
stayed  from  on  shore  with  cables.  During  the  early  part  of  the  high- water  stage  the 
Bwift  current  scoured  out  the  river  bed  around  the  foot  of  these  piles,  but  as  the 
tops  were  securely  held  the  entire  structure  floated  and  prevented  the  accumulation 
of  much  drift  under  the  fleet. 

REPAIRS  TO  PLANT. 

Dredge  Alpha, — ^This  dredge  has  a  wooden  hull  with  12-inch  gunwales,  the  sides 
of  which  were  repaired  with  en$rraving  pieces  where  necessary ;  all  seams  in  the 
hnll  above  the  water  line  were  calked  and  hull  painted.  The  machinery  received  a 
general  overhauling  during  the  months  of  June  and  July,  1897.  The  floating  pipes 
were  also  scraped  and  painted  while  ashore,  having  bt>en  allowed  to  go  airronnd 
during  the  higher  stage  of  the  river.  The  jet  pump  was  thoroughly  repaired  and 
the  feed-pump  plnneers  turned  down. 

The  main  Edwards  pump  was  dismantled  in  June,  preparatory  to  receiving  a  new 
one  bnilt  by  the  Morns  Machine  Works.  The  new  pump  was  received  on  board  in 
the  first  half  of  September  and  set  up  and  tested,  after  which  the  boat  was  ready 
for  field  service.  It  was  quarantined,  however,  on  September  19  by  the  Illinois  State 
board  of  health,  owing  to  suHpected  cases  of  yellow  fever  on  board. 

During  the  last  five  months  one  engmeer  and  one  helper  have  been  engaged  in 
grinding  in  check  valves,  blow-oflf  valves,  rebabbitting  engine  Journals,  turning 
down  leed-pnmp  plunders,  and  other  minor  repairs. 

ih-edge  ifrto.— During  the  first  three  months  of  this  period  the  machinery  of 
the  dredge  was  thoronghly  overhauled.  The  high-pressure  cylinder  on  the  after 
main  pumping  engine  was  bored  out  and  new  packing  rings  made  for  same.    New 
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bushings  were  placed  in  the  chambers  of  the  condensers.  The  six  dram  hoiflts  and 
cutter  machinery  were  almost  entirely  dismantled  and  reassembled.  'Vhe  floating 
pipes  were  scraped  and  painted  while  ashore,  they  having  been  allowed  to  go 
aground  at  a  higher  stage  of  the  river.  The  baffle  plates  at  the  end  of  the  floating 
pipe  were  repaired. 

During  the  months  of  September,  October,  and  November,  1897,  this  dredffe  was 
engaged  in  field  operations,  after  which  it  was  decided  to  remodel  the  dredge  by 
widening  it  to  decrease  its  draft  and  replacing  the  heavy  suction  ladder  with  cutter 
attachmeuts  by  a  lighter  suction  ladder  with  a  .jet  agitator.  Two  new  pump  rnnners 
have  been  purchased  and  are  ready  for  use  when  needed.  The  following  parts  were 
removed  from  the  dredge  and  placed  ashore  as  not  being  requiredNU  remodeling  the 
boat:  Six  cutters,  cutter  gear  and  cutter  engines,  six  drum  hoists,  all  operating  gear, 
push-spud  cylinder,  feed-pump  suction  tanks,  spud  hoist,  one  spud,  one  alum  tank, 
cast-iron  diR(  harge  elbows  near  main  pump,  stanchions  supporting  discharge  pipe, 
and  the  two  suction  pontoon  ladders. 

Tho  following  parts  were  dismantled  but  kept  on  board:  Two  sheave  chocks  on 
bow  of  dredge,  six  copper  telescopic  elbows  for  suction  pipe,  wrought- iron  discharge 
pipes  between  boilers,  forward  coal-bunker  plates,  Alters  and  filter  piping,  water- 
cIoHet  pipes,  and  smokestacks. 

The  following  repairs  were  made:  The  filters  and  filter  pnmp  were  moved  into  the 
forward  part  of  the  engine  room  and  coupled  up,  the  forward  battery  of  boilers  was 
turned  around  and  the  breeching  replaced,  main  steam  pipes  reassembled  after  tnm- 
ing  forward  the  battery  of  boilers,  an  auxiliary  steam  line  was  established  for 
siphons.  % 

On  March  20,  1898,  this  dredge  left  the  fleet  for  Keokuk,  Iowa,  to  be  remodeled. 
The  furnace  walls  and  the  asbestos  wall  linings  on  the  forward  battery  of  boilerB 
were  under  construction  at  the  time. 

Dredf/e  Gamma.— This  boat  was  received  from  the  contractors,  who  had  jnat  finiahed 
its  construction,  and  tested  in  the  early  part  of  this  year's  work.  When  the  dredging 
season  was  over  the  crew  was  discharged  and  only  a  few  minor  repairs  were  made, 
such  as  grinding  in  check  valves,  blow-off  valves,  and  water  gauges,  and  overhauling 
the  feed  pumps.  The  boiler-deck  guard  out  forward  has  been  widened  around  the 
spud  to  admit  of  a  walk  way  forward  to  the  electric  search  light.  In  the  month 
of  April,  1898,  the  outside  of  the  steel  hull  above  the  water  line  was  scraped  and 
painted. 

Dredge  Delta. — This  boat  was  received  from  the  contractors,  who  had  lost  finished 
its  construction  during  the  month  of  July,  1897,  and  the  tests  were  ^nisbed  jnsi 
before  field  work  commenced.  At  the  end  of  the  season's  work  the  entire  crew  was 
discharged,  except  an  engineer  and  one  helper,  who  were  engaged  in  making  minor 
repairs  to  blow-oft'  valves,  check  valves,  and  renewing  all  the  joints  in  the  large 
steam  pipes,  which  had  been  giving  trouble  during  the  working  season. 

During  March  and  April  the  repair  force  was  increased  and  general  repairs  to 
machinery  commenced.  Two  feed  pumps  have  been  bored  out  and  a  new  net  of 
valves  has  been  placed  in  the  air  pump.  The  brass  bushing  on  the  main  pump 
shaft,  as  well  as  the  one  on  the  extra  shaft,  has  been  turned  down,  and  the  bearings 
are  now  being  babbitted  to  fit  same.  The  cutters  have  been  entirely  removed  and 
the  broken  suction-ladder  frame  is  now  undergoing  repairs.  Coaming  has  been 
placed  around  the  hatches  in  the  boiler  room  to  prevent  the  flow  of  water  into  the 
hull  when  cleaning  boilers.  The  work  of  scraping  and  oiling  the  compartments  in 
the  hull  is  now  under  way. 

Dredge  Epsilan. — In  the  month  of  January,  1898,  this  dredge  was  received  from 
the  Springfield  Boiler  and  Manufacturing  Company,  the  contractors  for  its  con- 
struction, to  be  tested.  These  tests  were  finished  by  the  last  of  March,  and  a  few 
minor  repairs  have  been  made  by  one  engineer  and  helper  since  that  time. 

Dredge  Zeta. — In  the  month  of  January,  1898,  this  dredge  was  received  from  the 
Springfield  Boiler  and  Manufacturing  Company,  the  contractors  for  its  construction, 
to  be  tested.  These  tests  were  finished  on  the  last  of  March,  and  a  few  minor  repairs 
have  since  been  m:ide  by  an  engineer  and  a  helper. 

Steamer  Minnetonka. — This  boat  was  built  in  1883  and  has  a  wooden  hull.  Previous 
to  this  season  the  boat  had  been  sunk  twice  and  had  been  overhauled  at  various  times. 

Previous  to  the  dredging  season  the  following  repairs  were  made :  Outside  of  cabin 
painted,  cast-iron  fire  door  wall  liners  renewed,  and  the  fire  front  wall  rebuilt  under 
the  boilers.  On  June  17,  1897,  the  cylinder  head  on  the  port  side  was  broken  and  it 
was  necessary  to  make  a  new  one,  as  well  as  a  piston  head  and  a  new  set  of  packing 
rings  for  both  engines. 

The  cylinder  was  also  cracked  for  a  distance  of  12  inches.  A  new  cap  for  the 
check  valve  of  the  doctor  was  made  and  put  in  -place. 

On  September  21,  while  the  steamer  was  being  used  as  an  inspection  boat  by  the 
saperintendent  of  dredging  operations,  it  struck  an  obstruction  and  sank,  having 
broken  a  hole  in  the  bottom  of  the  hull  at  the  after  end  of  the  boilers  about  20  feet 
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long  and  18  inchefi  wide.  The  boat  was  raised  on  September  24  and  taken  to  St. 
Louis  to  be  repaired  on  the  marine  ways  at  that  place,  the  water  being  so  low  that 
it  was  impossible  to  haul  the  boat  ont  at  Monnd  City,  111. 

During  the  working  season  the  crack  in  the  cylinder  continued  to  increase  until 
it  was  25  inches  in  length.  The  cylinder  was  then  banded  by  two  1-inoh  by  4-inch 
wroQght-iron  key  bands. 

This  boat  is  now  at  St.  Louis,  Mo.,  receiving  extensive  repairs  to  machinery  and 
woodwork.    A  new  set  of  derrickfl  has  also  been  constructed. 

Steamer  MiseUsippi. — While  engaged  as  a  tender  for  the  dredge  Jlpha  this  boat, 
which  has  a  steel  hull,  struck  an  obstruction  near  Presidents  Island,  which  broke 
a  bole  in  the  portsi«le  of  the  hull  forward  of  the  boilers  and  immediately  below  the 
water  line  about  8  by  10  inches.  In  December,  1897,  a  side  dock  was  built  and 
placed  ander  this  boat  and  the  hole  patched  with  boiler  plate. 

Vidalia.— This  boat  has  a  wooden  hull  and  was  built  about  fifteen  years  ago.  It 
waa  not  worth  rebuilding  and  temporary  repairs  were  under  way  during  May,  1897, 
to  fit  it  for  another  seaaou's  work  as  a  survey  boat. 

The  entire  head  and  forward  guard  were  renewed  and  the  hull  calked  above  the 
light  water  line.  The  skags,  hog- chain  braces,  after  transom,  and  rudder  boxes 
were  repaired  as  much  as  possible  without  docking.  This  boat,  with  some  minor 
repairs,  may  be  used  for  the  same  purpose  another  seasou. 

Search,— hk  the  month  of  July  the  wheel  of  this  boat  was  rebuilt  and  a  new  set  oi 
packing  rings  turned  up,  preparatory,  to  commencing  the  season's  work  with  the 
dredge  fleet.  During  March,  1898,  l^e  following  repairs  were  made:  New  head 
block  and  new  raised  chock;  twenty  new  outriggers,  forward  body;  new  facing, 
nosing,  and  top  and  bottom  plank-sheer  back  to  after  end  of  boilers;  replaced  all 
csTila  forward  and  decking  under  same;  placed  new  decking  around  forward  bitts 
and  capstan;  four  new  stationary  stanchions;  all  the  new  decking  was  calked,  as 
well  as  the  top  sides. 

Two  badly  decayed  places  in  the  sides  of  the  hull  were  found  at  the  water  line. 
The  boat  was  listed  to  one  side  and  new  pieces  put  in  place,  held  by  screw  bolts,  as 
the  top  timbers  were  badly  decayed.  Thia  boat  should  be  docked  and  the  hull 
thoroughly  overhauled  next  year. 

Stmmer  Faloait.— This  small  steel-hull  boat  was  received  at  the  fleet  on  April  7, 
ftnd  a  few  changes  to  machinery  and  cabin,  as  well  as  additions,  have  been  made  to 
adapt  it  for  nse  as  a  survey  boat. 

Pile  iink^  No,  f  2.— This  sinker  has  only  reoeived  minor  repairs  to  ohooks  and  leads, 
u  required.    The  feed  pump  cylinder  has  been  bored  out. 

Pile  sinker  No.  ^J.— This  is  an  old  pile  sinker  received  from  the  third  district  in 
1^,  and  only  such  minor  repairs  were  made  to  hull  as  were  necessary  to  keep  it 
afloat.  During  the  recent  high  water  the  machinery  and  leads  were  removed  and 
the  boat  was  allowed  to  go  aground  on  the  bank  to  boused  as  a  storehouse,  as  it  was 
not  worth  repairing. 

Pile  sinker  No.  61.— 'Vhe  machinery,  chocks,  and  leads  on  this  boat  have  received 
mch  minor  repairs  as  were  incident  to  the  service. 

Pile  Hnker  No.  971.— lu  the  month  of  September  the  new  pile  sinker  No.  971  was 
received,  with  hull  and  leads  complete^  the  machinery  and  cabin  were  placed  on 
lioard  and  the  cabin  constructed  with  hired  labor. 

A'ev  pile  sinibers.— Pile  sinkers  Nos.  981, 982, 983,  and  984  are  now  under  construc- 
tion by  contractor  at  Cincinnati,  Ohio.  ▲  force  of  men  is  now  engaged  at  New 
Madrid  fleet  in  preparing  engines  for  these  boats. 

Qwuier  boat  No.  i^.— Repairs  to  this  boat  have  not  been  necessary,  except  the 
cukinsT  of  a  few  rake  seams. 

Measwrimg  frarps.— During  November,  1897,  this  barge  was  taken  to  the  Mound 
City  ways,  where  it  was  docked  and  repaired.  Valve  bulkheads  were  braced  and 
■trengthened  and  strongly  bolted  together;  a  few  of  the  bottom  planks  were 
lemoved  and  the  hull  cleaned  ont;  all  seams  were  calked  and  battened. 

Barges  Nos.  201, 208, 211, 214, 215,  and  228  have  had  several  timber  heads  put  in 
place  and  plank-sheers  repaired;  the  sides  and  rakes  were  calked  just  previous  to 
the  commencement  of  the  dredging  season. 

8kiff9,^-One  oarpenter  has  been  engaged  at  odd  times  during  April,  1898,  in  repair- 
ing skiAi  for  next  season's  work. 

TESTING  NSW  DBXDGB8. 

(?tfm«ia.~This  boat  was  received  from  the  Bucyrus  Company  AprU  28, 1897,  and 
▼as  taken  to  St.  Lonis,  Mo.,  and  preliminary  tests  commenced  near  Arsenal  Island 
on  June  11. 

Oflicial  teats  were  oommenoed  on  June  16.  During  the  first  three  days  only  clear 
▼ater  was  pumped,  after  which  the  suction  waa  lowered  into  the  sand  and  aotnal 
Pledging  begun. 

3SNa9&— — 208 
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On  June  19  the  starboard  craDk-pin  braiwes  became  heated  uid  gripped  the  crank 
pin  BO  tightly  th:it  it  wna.toru  loose  in  the  crank  disk.  Tlie  shaft,  with  rnnner 
attached,  was  removed  for  repairSy  which  were  finished  on  June  25  and  pamping 
resumed. 

llie  bearings  still  continued  to  rnn  hot  when  apeeded  above  100  revolutions  per 
minnte.  Finally,  by  changing  the  valves  so  as  to  give  more  compression  to  the 
exhaust  at  the  end  of  the  stroke,  carefully  scraping  all  bearings,  and  substitntine 
babbitted  crank-pin  bearings  for  brass,  the  revolutions  were  saccessfully  increased 
to  150. 

The  efficiency  tests  were  finished  on  Angnst  11  and  the  capacity  tests  commenced. 
These  tests  were  made  by  attaching  the  mensuring  barge  to  the  end  of  the  line  of 
floating  pipe  1,000  feet  in  length  and  pumping  into  it.  By  noting  the  time  required 
to  fill  the  barge  and  measuring  the  quantities  of  water  and  sand  delivered  the 
capacity  was  calculated.  The  capacity  tests  were  finished  on  Angnst  17  and  the 
detiectiou  tests  on  August  19,  1897. 

I'hi're  is  transmitted  herewith  table  of  tests,  giving  details  of  results.    (Plate  21.) 

The  time  from  June  16  to  August  11,  inclnsive,  while  making  efficiency  tests,  was 
spent  as  follows : 

Honra. 

Operating S64f 

Repairs 159 

Not  operating 344^ 

Total 1,368 

Delta.— This  boat  was  received  from  the  New  York  Dredging  Company,  contractora 
for  its  construction,  at  St.  Louis,  Mo.,  on  July  8,  after  the  contractors  had  been  mak- 
ing preliminary  tests  of  their  own  since  July  4,  near  Arsenal  Island,  opposite  St. 
Louis,  Mo. 

The  official  efficiency  tests  were  begnn  at  noon  on  Jnly9  and  continued  until  Jnly 
28,  when  the  dredge  was  shut  down  to  attach  measuring  barge  for  making  capacity 
tests.  Owing  to  the  breaking  of  the  gear  wheel  in  the  cutter  machinery  the  firt*t 
*^8t  was  not  attempted  until  July  29.  This  attempt  proved  a  failure,  owing  to  the 
difficulty  in  operating  the  valve  in  the  barge.  It  was  also  found  necessary  to  pnt  a 
second  floor  on  top  of  the  false  floor  in  the  measuring  barge  to  prevent  a  leakafi^e  of 
sand.  While  this  was  being  done  endurance  tests  were  continued  and  capacity  tests 
were  not  again  commenced  until  August  2.  The  capacity  tests  were  finished  on 
August  10  and  the  deflection  tests  were  made  on  the  same  day.  There  la  transmitted 
herewith  plate  22,  giving  details  of  tests  and  results. 

The  time  spent  in  efficiency  tests,  from  noon  Jnly  9  to  10.10  a.  m.  July  28,  and  from 
5.45  p.  m.  July  30  to  10  a.  m.  August  2,  is  divided  as  follows: 

HOQXB. 

Operating 453.* 

Repairs 5  i" 

Not  operating __ ^1.11111111!     66 

Tot»i TiiT 

Epsilan.-^n  January  4  the  Government  outfit  had  been  placed  on  board  and  the 
final  inspection  was  finished  the  following  day.  A  few  of  the  Government  officers 
were  placed  in  charge  of  the  boat  and  some  preliminary  tests  were  made  by  the  con- 
tractor at  East  Cairo,  Ky.,  the  crew,  ^ith  the  exception  of  the  Government  offlcora. 
being  paid  by  the  contractor.  ' 

♦i,Il!?cl'"®*^^®  ^**  run  about  one  and  a  half  hours,  and  the  only  dMftonlty  waa  that 
nr«w  ^i?«T*T  ^'•?°^-5»^  ^™»«8  on  the  jet  engine  ran  hot.  On  January  8  a  double 
Mo  Tn^  Inn  w^S  boarS  and  the  dredge  was  moved  from  Cairo,  111.,  to  New  Madrid. 
Janua^  9  ''''  ^^*  ^"  opposite  by  means  of  the  spnd  at  12.30  p.  m.  on 

iA-Z  r  e^lXrrlfe  j^on-i'oSSr  '''  ""'"^  ^  ^^^^^'^-^^^ 
»nd*^h»nrin/B/}^°l'n't^l^7*""'"  delajs  doe  to  repair.,  •oonmulatioQ  of  drift, 
^h^rwi'^ufj^g  rapidly!*"  *°  ""*^'  **"'  ^*«*  ^"'•"*  ^  •"  *^«'  •"*  ^''  -  «^ 
whLlof  !h«°S,f^"!''7  24  »  crack  wa.  dUooyered  in  the  hub  of  the  starboard  fly 

^  Ciirw°irtt4i.rtirre^rirafo7rnr^^^^^^        ^  -«*~^ 
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On  Juiaary  26  the  dredge  was  moved  into  the  ehnte  above  Eentook^  Point  and 
tied  np  to  the  bank  to  await  repairs  and  a  more  £ftvorable  stage  of  the  nver. 

On  Febmary  10  the  tests  were  resnmed,  and  on  Febniary  11  the  engines  were 
speeded  up  to  200  revolutions  per  minute.  The  pnmp  and  engine  bearings  indicated 
Aatiafactory  performance,  bat  the  fly  wheel  caosed  snch  excessive  vibration  that  this 
high  speed  was  considered  dangerous,  and  was  reduced  to  180  revolutions  or  less  per 
minate.  The  work  was  continued  until  6  p.  m.  February  12,  when  it  was  Buspenaed 
to  clean  boilers,  and  on  the  next  day  orders  were  received  to  defer  tests  until  the  fly 
wheels  should  be  replaced  by  new  ones  and  these  properly  adjusted. 

Smaller  fly  wheels  were  received  on  board  March  5  and  were  erected  by  the  con- 
tractor. On  March  13  an  endurance  test  was  ma<1e,  during  which  the  main  engines 
were  run  continuously  and  speeded  up  to  200  revolutions  per  minate,  pumping  water 
with  a  small  percentage  of  sand  through  500  feet  of  floating  pipe,  so  as  not  to  much 
exceed  the  development  of  900 1.  H.  P.  The  test  was  successfully  made,  and  on  Plate 
24,  transmitted  herewith,  are  two  sets  of  indicator  cards,  showing  the  performance 
of  the  engines  at  time. 

On  March  14  a  water  test  was  made  through  1,000  feet  of  floating  pipe  into  the 
measuring  barge,  in  order  to  test  the  working  of  the  viJve  in  the  barge  and  to  deter- 
mine  the  velocity  when  pumping  clear  water.  The  velocity  in  the  discharge  pipe 
was  found  to  be  14.1  feet  per  second;  revolutions  of  the  main  pump  about  180  per 
minate. 

Capacity  test  No.  1  was  made  in  the  afternoon  of  the  same  day,  but  the  material 
was  found  to  contain  snch  a  large  proportion  of  mud  lumps  that  the  dredge  was 
moved  1,000  feet  lower  down  on  the  bar  to  try  to  obtain  average  material.  Test  No.  2 
was  made  on  March  15,  but  the  material  was  found  to  be  about  the  same  as  that  in 
test  No.  1.  The  dredge  was  then  moved  about  7  miles  up  the  river,  opposite  Island 
No.  10,  where,  after  a  second  trial,  a  good  location  in  average  sand  was  found.  Test 
No.  3  was  made  on  March  16  and  tests  Nos.  4,  5,  6,  and  7  were  made  on  March  17. 
Plate  25,  transmitted  herewith,  is  a  table  showing  the  records  and  results.  Plate  26 
gives  indicator  cards  taken  at  the  time  of  each  test. 

On  the  18th  of  March  eflSciency  tests  were  again  commenced  and  continued  with- 
out any  serious  delay  until  6  p.  m.  on  March  28,  when-  the  dredge  was  accepted. 

On  Plate  29,  transmitted  herewith,  is  given  the  division  of  time  by  hours  while 
engaged  in  making  tests. 

The  column  of  '*  Sundays  and  holidays''  includes  certain  authorized  stoppages  for 
which  the  contractor  was  not  responsible. 

Efficiency  test,  35  days.  Percentage  of  "  Lost  time''  to  "Available  dredging  time,'' 
considering  only  the  first  30  days,  equals  10.32. 

Total  cost  of  repairs  during  tests,  including  materials  furnished,  is  $1,000. 

Zeta, — This  dred<re  having  been  outfitted,  a  final  inspection  was  commenced  on 
January  4,  and  finished  on  tne  5th,  at  East  Cairo,  Ky.  A  preliminary  test  was  made 
by  the  contractors.  The  dredge  was  run  successfully  for  about  two  hours,  pumping 
material  through  500  feet  of  floating  pipe. .  At  the  completion  of  the  test,  while 
raising  the  suction,  "U"  bolt  on  the  crossbeam  of  the  *'A"  frame,  which  holds  the 
iron  bloirks  for  raising  the  suction,  broke  and  allowed  the  forward  end  of  the  huc- 
tion  to  drop  to  the  bottom  of  the  river.  When  the  suction  was  finally  raised  the 
crossbeam  of  the  "A"  frame  was  found  to  be  badly  bent  and  had  to  be  repaired  and 
stren^hened. 

On  January  8  a  double  crew  was  placed  on  board  and  the  boat  taken  to  the  bar 
opposite  New  Madrid,  Mo.  (70),  and  anchored  on  the  bar  by  means  of  the  spud  at 
12.30  p.  m.  January  9. 

Owing  to  a  high  wind  storm  the  work  of  placing  the  plant  was  not  begun  until 
th**  following  day.  Dredging  was  commenced  at  noon  on  January  10,  and  the  test 
was  continued  with  various  delays  due  to  drift  and  the  rapidly  rising  river,  which 
necessitated  frequent  resetting  of  the  piles  in  order  to  keep  the  dredge  in  shoal 
water. 

On  January  26  the  test  was  temporarily  stopped,  owing  to  the  extreme  high  stage 
of  the  river.  The  dredge  was  taken  to  the  chute  above  Kentucky  Point  until  such 
time  aa  the  stage  of  the  river  should  admit  of  the  continuation  of  the  tests. 

On  Febmary  10  the  tests  were  resumed,  commencing  at  188  revolutions  per  minute 
and  ^rradually  increasing  up  to  200  revolutions  per  minute.  After  about  an  hour's 
run  at  this  speed  the  starboard  engine  shaft  was  found  to  be  cracked  and  the  tests 
were  again  stopped  until  repairs  could  be  made  by  the  contractor.  Plate  23,  trans- 
mitted herewith,  gives  the  records  taken  during  the  efficiency  tests  on  this  boat. 
Series  No.  9  was  taken  two  minutes  before  the  engine  shaft  was  broken.  Plate  24, 
tranaoiitted  herewith,  shows  indicator  cards  of  the  Zeto. 

Meanwhile  the  oontractors  had  placed  a  new  shaft  and  new  and  smaller  flv  wheels 
on  the  dredge,  and  on  March  18  the  five-hour  efficiency  test  was  made  at  200  revolu- 
tions per  minute,  pumping  thronj^h  500  feet  of  floating  pipe.  On  Plate  24,  trans- 
mitted herewith,  are  shown  two  sets  of  indicator  cards  taken  during  this  test.    On 
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March  21  the  measuring  barge  was  attached  to  the  dredge  and  the  capacity  tests 
were  commenced.  Plate  27,  tiansmitted  herewith,  shows  the  records  and  results  of 
these  tests.  Plate  28  shows  indicator  cards  taken  at  time  of  each  test.  The  effi- 
ciency toHts  were  resumed  on  Karch  24  and  finished  on  March  28,  when  the  dredge 
was  accepted.  Plate  29,  transmitted  herewith,  shows  the  division  of  time  by  hours 
at  difi'erent  kinds  of  work. 

The  column  of  *' Sundays  and  holidays''  includes  certain  authorized  stoppages  for 
which  the  contractor  was  not  responsible.  Total  duration  of  efficient  tests,  30 
days ;  percentage  of  *' Lost  time"  to  ''  Available  dredging  time"  equals  14.82.  Total 
coHt  of  repairs  during  the  test,  including  material  furnished,  is  $1,455.90. 

The  dredges  Epnlon  and  Zeta  were  built  exactly  alike  in  every  particular  except 
the  agitator.  On  the  Epsilon  a  series  of  Jets  at  the  end  of  the  suction  is  used  lor 
stirring  up  the  sand,  while  on  the  Zeta  a  vertical  rake  or  harrow  is  nsed  over  the 
mouth  of  the  suction  and  is  given  an  upward  and  downward  movement  by  a  series 
of  bell  cranks  driven  by  an  engine  on  deck.  In  order  to  prevent  a  serious  breakage 
of  the  machinery  one  of  the  small  pins  connecting  one  of  the  bell  cranks  is  intended 
to  shear  in  case  the  agitator  strikes  an  obstruction.  It  was  found  while  making  the 
t(^st<s  with  the  Epsilon  that  the  best  capacity  test  was  made  when  pulling  ahead  at 
the  rate  of  about  9  feet  per  minute.  When  the  test  of  the  Zeta  was  commenced  it 
was  found  impossible  to  pull  the  dredge  ahead  at  that  rate,  owing  to  the  constant 
breaking  of  these  shearing  pins.  It  was  therefore  necessary  to  reduce  the  speed  of 
advance  down  to  less  than  two- thirds  of  that  of  the  EpeHon^  in  order  to  have  the 
shearing  pins  last  long  enough  to  make  the  barge  test;  in  fact,  two  of  these  teste  of 
the  Zeta  were  made  while  one  of  the  agitators  was  not  in  motion.  Larger  pins  were 
used,  increasing  gradually  in  diameter  up  to  If  inches;  even  these  would  break,  and 
it  was  not  thought  advisable  to  increase  the  size  of  these  pins,  as  it  might  break 
either  the  bell  crank  or  some  other  part  of  the  machinery,  which  was  becoming 
badly  racked  in  its  service  with  the  present  sized  pins.  It  was  therefore  decided  to 
purchase  a  jet  pump  and  place  it  on  board  in  conuection  with  this  agitator  fur  nse 
in  the  field,  as  the  capacity  of  the  dredge  was  cut  down  nearly  one-half,  owing  to 
the  mechanical  cutter. 

DREDGING  OPERATIONS. 

Projeci. — ^The  project  under  which  the  season's  work  was  planned  was  to  ^ive 
temporary  relief  to  navigation  by  dredging  the  shoal  crossings  of  the  Mississippi 
Kiver  from  Cairo  downstream  as  far  as  the  available  plant  had  capacity  to  perform 
the  work.  It  was  intended  to  extend  the  work  as  far  as  Graves  Bayou,  250  miles 
below  Cairo,  111.  The  river  between  these  points  was  divided  into  two  subdistricts 
for  the  work  of  surveys.  The  party  on  the  Search  was  to  operate  between  Cairo, 
111.,  and  the  Missouri  and  Arkansas  State  line  (128),  the  Vidalia  to  operate  between 
the  Missouri  and  Arkansas  State  line  (128)  and  Graves  Bayon  (250).  These  survey 
parties  were  to  carefully  examine  all  crossings  in  their  res])ective  districts  and  make 
detailed  surveys  of  such  as  were  likely  to  require  dredging.  The  dredging  plant 
proper  was  to  be  divided  into  four  separate  parties,  one  dredge  to  each  party  and  in 
charge  of  a  master.  There  were  required  with  each  dredee  one  tow  boat,  one  pile 
sinker,  and  necessary  barges,  skiffs,  and  other  outfit.  The  mta  required  the  services 
of  the  quarter  boat  for  galley  and  sleeping  purposes,  as  there  was  no  cabin  for  such 
accommodations  on  board.  All  field  operations  pertaining  to  dredging  and  surveys 
were  under  the  immediate  supervision  of  a  superintendent  of  dredging  operations. 
He  was  to  be  provided  with  a  suitable  boat  witn  which  to  make  frequent  trips  to  the 
dredges,  survey  parties,  and  such  other  places  as  pilots'  reports,  purchase  of  sup- 
plies, locution  of  dredge  work,  and  other  exigencies  of  the  service  might  require. 
The  superintendent  was  to  visit  each  crossing  to  be  dredged  and  make  personal  exam- 
ination, and  that,  in  connection  with  a  map  of  the  locality  made  oy  the  survey 
parties,  to  be  taken  as  data  in  determining  the  actual  location  of  the  outs  to  be 
dredged. 

DEfiCRIFTION   OF  WORK  BY  DREDGES. 

Dredge  Alpha. — ^This  boat  was  quarantined  at  East  Cairo,  Ey.,  by  the  Illinois  State 
board  of  health,  and  the  quarantine  was  continued  by  the  Marine-Hospital  Service 
until  October  4,  on  account  of  suspected  cases  of  yellow  fever  on  board.  On  October 
12  the  boat  left  East  Cairo  for  field  operations.  This  boat  dredged  at  four  different 
bars  during  the  season:  Medleys  (30),  Phillips  (81),  Gold  Dust  (158),  and  Fleeoes 
(243).  The  dred|fing  at  Fleeces  Bar  was  finished  on  November  28,  and  this  boat  was 
then  towed  to  winter  quarters. 

The  U.  S.  S.  Mis8i88ip]H  was  used  as  a  tender. 

Plate  89  is  a  table  which  gives  the  conditions  of  the  work  and  the  division  of  time 
by  hours.  Total  expenses  of  the  Alpha  during  the  low- water  season  of  1^7  were 
$O|304«70« 
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On  plate  90  is  » table  giving  the  ooflt  and  class  of  expenditures  on  each  bar.  The 
working  of  this  boat  with  the  new  pnmp  was  satisfactory. 

Ihydge  beta. — On  SepU^mber  1  this  boat  was  at  East  Cairo,  Ky.,  and  commenced 
making  preparations  for  field  work.  It  arrived  at  the  first  bar  on  September  4.  The 
operations  of  this  boat  were  couftued  to  the  vicinity  of  i'oint  Pleasant,  Mo.,  on  two 
bars,  known  as  npper  Point  Pleasant  (79)  and  Phillips  (81),  as  there  was  more  work 
required  at  this  place  than  at  any  other.  The  field  work  of  the  Beta  was  greatly 
delayed  at  times,  owing  to  the  exeessive  draft  of  the  dredge,  which  woald  not  allow 
It  to  pass  over  the  crest  of  the  bars.  At  one  time  daring  the  work  at  Upper  Point 
Pleasant  Bar  the  dredge  could  not  be  dropped  over  the  reef,  and  it  was  necessary  to 
bring  in  the  assistance  of  the  Gamma  to  open  the  channel  throagh  the  crest  of  the 
bar  and  allow  the  Beta  to  drop  over  the  reef  to  commence  work  on  the  lower  side. 
AfWr  the  completion  of  the  work  at  Point  Pleasant  the  boat  was  tied  up  to  the  bank, 
as  it  conld  not  pass  over  the  next  shoal  place,  known  as  Phillips  Bar.  It  was 
expected,  however,  that  this  bar  wonld  soon  wasn  out  sufficiently  to  enable  the  boat 
to  pass,  but  about  this  time  the  previous  rapid  erosion  ceased,  and  in  order  lor  the 
boat  to  be  naed  in  opening  this  channel  it  was  necessary  to  pull  it  head  downstream 
throngh  the  bar  without  the  use  of  the  floating  pipe,  the  idea  being  simply  to  pass 
the  dredge  below  the  bar  and  not  in  any  way  to  increase  the  available  depth,  as  the 
material  was  simply  picked  up  in  front  of  the  dk'edge  and  deposited  immediately 
behind  it.  The  work  at  Phillips  Bar  was  fininhed  November  18  and  the  boat  was 
moved  to  winter  quarters.  The  chartered  steamer  Fu,ture  City  was  used  as  a  tender 
ontil  October  8,  when,  owing  to  its  great  draft,  it  was  deemed  necessary  to  return  it 
to  its  owners,  and  the  H.  F,  Drishie  was  transferred  from  the  Delta  to  the  Beta, 

On  Plate  89  is  a  table  giving  the  conditions  of  the  work  and  the  division  of  time 
bv  hoars  on  the  two  bars. 

'The  total  cost  of  field  operations  of  the  dredge  Beta  was  $23,568.05.  On  Plate  90 
is  a  table  jiving  the  cost  and  class  of  expenditures  on  each  bar.  The  work  of  this 
boat  was  not  satisfactory  owing  to  the  delays  caused  by  excessive  draft. 

Dredge  Gamma, — On  September  1  this  dredge  began  making  preparations  for  field 
vork,  and  arrived  at  the  first  bar  on  September  5.  The  following-named  bars  were 
dnxiged  by  the  Gamma:  Lazelles  (82.5),  Phillip*^  (81),  Upper  Point  Pleasant  (79), 
Hathaways  a04.25).  Rocky  Point  (160),  and  Batoells  (91).  The  work  at  Phillips  Bar 
the  second  time  was  finished  on  December  2.  All  the  other  dredges  had  been  moved 
into  winter  quarters.  The  Gammas  however,  with  a  full  crew,  was  tied  up  at  the 
bank  at  Phillips  Landing  awaiting  developments,  the  intention  being,  if  any  shoals 
should  develop,  to  open  them  out  with  this  boat,  but  on  December  4  the  entire  plant 
was  moved  into  winter  quarters  at  New  Madrid,  Mo.,  as  the  constantly  increasing 
stage  of  the  river  indicated  that  no  further  dredging  wonld  be  required. 

llie  chartered  towboat  Jaek  Froat  was  used  as  a  tender  until  October  1,  when  the 
Frwt  was  transferred  to  the  Delta  and  the  steamer  Polar  Wave  was  chartered  for  this 
purpose,  bat  was  found  to  be  too  small,  and  the  steamer  Fred  Harlweg  was  chartered 
for  the  remainder  of  the  season  on  October  11. 

On  Plate  89  is  a  table  giving  the  conditions  of  the  work  and  the  division  of  time 
by  hours  on  the  different  bars.  The  total  cost  of  the  field  operations  of  the  dredge 
Gmmma  was  $18,951.27.  On  Plate  90  is  a  table  giving  the  cost  and  class  of  expenai- 
tnies  on  each  bar.  Hie  only  serious  delay  on  this  boat  was  due  to  repairs  on  account 
of  the  breaking  of  the  cast-iron  fiauges  by  which  the  suction  pipes  of  the  pump  are 
attached  to  the  forward  bulkhead.  Hiis  was  caused  by  the  vibration  of  the  hull,  due 
to  the  high  speed  of  the  engine  and  pump.  Temporary  repairs  could  not  be  made, 
uid  it  was  necessary  to  await  the  casting  of  new  flanges  before  operations  could  be 
nntinued.    The  work  of  this  boat  was  very  satisfactory. 

Dredge  Delta, — On  the  first  of  September  this  boat  was  placed  in  commission  at 
Cairo,  III.,  and  arrived  in  the  field  for  work  on  September  5.  The  following  channels 
through  bars  were  opened  up  by  this  boat:  Island  No.  34,  upper  reef  (179),  Island 
No.  40  (211),  Presidents  Island  (235),  Island  No.  34,  lower  reef  (179),  Osceola  Bar  (164). 
Graves  Bayou  (250).  The  work  at  Graves  Bayou  was  finished  on  November  18  ana 
the  dredge  was  moved  to  winter  quarters.  The  chartered  steamer  H.  F,  Friehie  was 
oaed  as  a  tender  until  October  1,  when  it  wais  transferred  to  the  Beta,  and  the  Jack 
Froat  transferred  from  the  Gamma  to  this  dredge.  Many^  delays  occurred  in  the 
operation  of  this  boat,  due  not  only  to  collision  with  passing  boats,  bnt  also  to  the 
repeated  breaking  down  of  the  cutter  machinery.  The  number  of  hours  spent  in 
actnal  dredging  by  the  dredge  Delta  was  472  and*  the  number  of  hours  in  repairing 
was  574i. 

Owing  to  the  peculiar  construction  of  this  revolving  cutter  one  single  piece  of 
drift  6  inches  in  diameter  and  4  feet  long  wonld  prevent  the  blades  from  revolving, 
as  the  drift  would  wedge  in  between  the  cutters  and  the  supporting  frame.  It  would 
then  be  necessary  to  shut  down  the  pump,  hoist  the  suction  out  of  the  water,  and 
remove  the  drift. 

On  Plate  89  is  a  table  giving  the  conditions  of  the  work  and  the  division  of  time 
by  horns.    ITie  total  cost  of  uie  field  operations  of  the  dredge  Delta  was  $17,822.44. 
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On  Plate  90  ia  a  table  giving  the  cost  and  class  of  expenditares  on  each  bar.  The 
work  of  the  Delia  was  very  satisfactory,  taking  into  consideration  the  number  of 
hours  actually  spent  in  dredging.  Had  there  been  on  this  bout  a  jet  agitator  instead  of 
a  mechanical  agitator  it  would  probably  have  done  twice  as  mach  work  as  was  act- 
ually accom])liHbed.    The  cutters  should  be  replaced  by  a  ,let  agitator. 

General. — Plate  89  is  a  combined  table  nhowin^  the  conditions  of  work  as  perrornied 
by  the  four  diedge  boats,  and  showing  the  division  of  time  by  hours  for  the  dif- 
ferent boats.  Examination  of  the  same  shows  that  the  work  of  the  Gamma,  iu 
comparison  to  her  horsepower  and  capacity,  is  far  ahead  of  any  of  the  rest,  prin- 
cipally for  the  following  reasons:  light  draft  and  jet  agitator.  Had  the  Beta  been 
of  light  draft,  so  as  to  admit  her  movement  to  any  place  desired,  or  had  the  DtiKa  not 
lost  more  time  in  repairing  its  cutter  than  it  spent  in  dredging,  the  Gamma  would 
evidently  have  been  placed  third  in  the  list. 

INSPECTION. 

The  steamer  Minnetonka  was  nsed  as  an  inspection  boat  by  the  superintendent 
and  to  assist  iu  placing  the  dredges  in  actual  position  on  the  bars,  as  well  as  towiug 
of  coal  and  delivery  of  supplies.  •  The  boat  was  employed  continually  from  Sep- 
tember 1  to  January  1  in  the  work  of  inspection  and  towing  of  dredges  to  winter 
quarters,  except  during  the  period  from  September  21  to  October  10,  when  the  AIU- 
eieeippi  was  used  as  an  inspection  boat,  the  Minnetonka  having  been  sunk  at  Gold 
Bust,  Tenn.,  and  after  being  raised  sent  to  St.  Louis,  Mo.,  for  repairs. 

An  inspection  trip  with  Capt.  H.  E.  Waterman,  Corps  of  Engineers,  United  States 
Army,  and  secretary  of  the  Mississippi  River  Commission,  was  made  as  far  down  the 
river  as  Montezuma  Tow  Head  (312),  about  5  miles  below  Helena,  Ark.  The  Delta 
at  that  time  was  engaged  in  <lBepening  the  channel  at  Graves  Bayou  (250).  The 
depth  at  Montezuma  Tow  Head,  which  had  been  the  shoal  est  place  below  Graves 
Bayou  at  th^t  time,  was  9  feet,  therefore  no  dredging  was  required  below  Gra\  es 
Bayou.  On  November  28  the  steamer  Minnetonka  met  Capt.  H.  £.  Waterman,  Corps 
of  Engineers,  United  States  Army,  at  Natchez,  Miss.  (700),  and  proceeded  to  Fords 
Crossing  (712),  and  an  examination  of  all  the  bars  was  made  from  that  point  to 
Cairo,  111.  At  Fords  Crossing  (712),  Wilsons  Point  (531),  Warlield  Point  (483),  and 
Graves  Bayon  (250),  there  was  ionnd  to  be  only  9^  feet  available  steamboat  water. 
All  the  other  crossings  had  depths  of  10^  feet  or  greater.  Natchez  gauge  at  this 
time  read  5  feet,  Vici&sburg  gauge  0.5,  and  Memphis  gauge  3.4;  New  Madrid  ^ange 
6,  and  the  Cairo  gauge  7.2.  These  soundings  show  that  there  was  not  less  than 
9i  feet  from  Cairo,  111.,  to  New  Orleans  at  this  time,  and  that  only  over  four  bars. 

Capt.  H.  £.  Waterman,  Corps  of  Engineers,  United  States  Army,  also  made  fre- 
quent trips  with  the  inspection  party  over  the  field  covered  by  dredging. 

The  total  cost  of  inspection  from  September  1  to  December  31,  both  dates  inclusive, 
was  $10,554.65.    On  Plate  90  is  a  table  showing  the  cost  and  class  of  expenditures. 

SURVEYS. 

The  survey  party  on  the  steamer  Search  was  engaged  in  making  surveys  in  connec-' 
tion  with  dredging  operations  until  the  1st  of  November,  when  it  was  transferred  to 
the  work  of  surveys,  gauges,  and  observations.  The  territory  covered  by  this 
party  was  from  Cairo,  III.,  to  Missouri  and  Arkansas  State  line,  a  distance  of  128 
miles.  The  work  of  the  party  consisted  in  the  examination  and  sounding  of  all 
crossings  and  making  detailed  surveys  of  such  crossings  as  required  dre<lging.  The 
first  surveys  were  made  to  cover  the  entire  crossing  and  its  approaches,  together 
with  the  low- water  shore  lines,  ranges  on  which  soundings  were  made  being  located 
about  1(X)  feet  apart  in  the  immediate  vicinity  of  where  the  work  was  to  be  done. 
Surveys  were  always  made  immediately  before  and  after  the  work  of  the  di^dges, 
and  at  various  intermediate  periods  when  possible.  Tracings  of  these  surveys  were 
made  and  blue  print  copies  furnished  the  master  in  charge  of  the  dredge  at  work  on 
that  bar  and  the  superintendent  of  dredging  operations,  as  well  as  a  copy  to  your 
office.  After  the  withdrawal  of  this  party  from  dredging  operations  the  surveys  in 
this  district  were  continued  by  the  addition  of  extra  recorders  to  the  dredges  Beta 
and  Gamma,  there  being  originally  a  recorder  on  each  dredge  boat  to  locate  the 
position  of  the  dredged  cuts  on  the  map  and  compile  data  for  the  daily  reports. 
The  expenses  of  the  steamer  Search  were  $3,887.29.  On  Plate  90  is  a  table  giving  the 
class  01  expenditures  on  this  work. 

Vidalia.— The  duties  of  the  party  on  this  boat  were  similar  to  those  on  the  steamer 
Search,  The  territory  covered  was  from  the  Missouri  and  Arkansas  State  line  (128) 
to  Graves  Bayou  (250),  a  distance  of  122  mile.s. 

At  the  completion  of  the  season's  work  the  steamer  Fidalia,  commencing  at  Graves 
Bayou  (250),  made  a  survey  of  all  dredged  bars. 
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The  expenses  of  the  steamer  Vidalia  while  engaged  in  this  work  were  $4,786.81. 
On  Plate  IK)  is  » table  showing  the  class  of  these  expenditures. 

The  plates  referred  to  in  this  report,  30  to  88,  inclusive,  are  from  the  maps  trans- 
mitted tu  your  office  from  these  parties. 

The  total  expenditures  of  the  dredging  operations  for  the  season  are  as  follows: 

Preparation  and  moving  into  field  of  all  plant $8,289.44 

MedlevsBar $2,029.74 

Point  Pleasant  Bar 7,490.78 

Phillips  Bar 26,821.76 

LazellesBar 2,310.84 

BatsellsBar 728.20 

Hathaways  Bar 2.299.51 

Gold  DustBar 1,507.41 

Rockv  Point  Bar 1,523.99 

Osceola  Bar 1,9x9.38 

Island  No.  34  (upper  reef) 988.88 

Island  No.  34  (lower  reef) 1,947.20 

Island  No.  40  Bar 3,687.06 

Presidents  Island  Bar 3,771.32 

Fleeces  Bar 1,468.14 

Graves  Bayou  Bar .• 2,175.83 

60,739.99 

Towing  to  winter  quarters  of  all  plant 4,637.03 

Inspeetion,  steamer  Minnetonha 10, 554. 65 

Surveys,  iSVaro^ 3,887.29 

Surveys,  FidaHa 4,786.81 

8,674.10 

Total  cost  dredge  ox>erations 87,875.21 

Xnmb«r  of  bars  dredged,  15 ;  average  cost  per  bar 5,858.35 

DESCRIPTION  OF  WORK  BY  BARS. 

yfedlew. — This  shoal  is  30  miles  below  Cairo,  111.  The  dredge  Alpha  arrived  at  this 
bar  on  October  12,  and  commenped  dredging  the  next  day.  The  work  was  finished 
on  October  22.  The  time,  however,  charged  to  the  operations  on  a  bar  extends  fh)m 
the  time  of  the  arrivfd  of  the  plant  at  that  bar  until  its  arrival  at  the  next  one.  The 
number  of  hours  chargeable  to  this  bar  is  288,  of  which  51  were  lost  in  repairs,  most 
of  it  betn^  s]>ent  in  tightening  up  the  pump  runner,  which  had  become  loose  on  the 
■halt.    The  number  of  hours  snent  in  actual  dredging  was  168^. 

Before  dredging,  the  datum  depth  over  the  bar  was  9.1  feet,  as  shown  by  Plate  81. 
Bt  examination  of  Plate  32,  maae  from  survey  of  October  21,  one  day  after  the  com- 
pletion of  the  work,  it  will  be  seen  that  the  datum  depth  had  been  increased  to  10.5 
feet,  it  will  also  be  noted  that  the  point  of  the  upper  reef  had  been  removed.  This 
datum  depth  was  retained  during  the  season  ana  no  further  work  was  required. 
The  dredged  cuts  were  properly  located.  The  material  dredged  was  medium  fine 
Band. 

The  total  expenditures  on  this  bar  amounted  to  $2,029.74. 

ChanneU  in  ike  vicinity  of  Paint  Pleasant,  Mo, — From  a  point  about  1  mile  above 
Point  Pleasant,  Mo.,  and  79  miles  below  Cairo,  111.,  over  what  is  known  as  Upper 
Point  Pleasant  Crossing,  and  extending  down  through  Sam  Phillips  and  Lazelles 
erossingn  for  a  distance  of  about  3^  miles,  were  the  most  troublesome  bars  whioh 
impeded  navigation  below  Cairo  on  the  Mississippi  River. 

Plat«  33  is  a  general  map  of  the  vicinity,  showing  the  different  bars,  crossings,  and 
ride  channels.  At  the  time  of  the  commencement  of  the  work  there  were  seven 
routes  available  for  improvement,  all  of  which  were  used  by  the  various  steamers 
M  the  river  continued  to  fall.  A  steamer  in  coming  downstream  above  the  limits  of 
this  map  would  cross  over  from  Nolans  Light  to  Toneys  Tow-Head  on  an  available 
depth  of  12  feet  with  ^ood  alignment;  thence  on  down  the  deep  pool  along  the  tow- 
heiid,  entering  the  limits  of  this  map  just  above  the  letter  B.  Upon  the  arrival  at 
tlie  point  B,  there  were  two  possible  channels,  marked  on  the  map  as  B-K  and  B>C. 
The  available  depth  down  the  route  B-K  along  the  shore  by  Point  Pleasant  was  a 
bttle  over  5  feet,  and  the  channel  was  rapidly  deter ioratiner,  owing  to  the  encroach- 
ment of  the  bar  in  toward  the  shore  in  the  immediate  vicinity  of  the  town. 

The  natural  draft  of  the  water  after  leaving  the  pool  A-B  is  not  down  the  route 
B-K,  owing  to  the  deflection  of  the  body  of  wat<'r  by  a  false  point  on  the  right  hank 
above  B.  llie  route  B-C  was  mostly  used  by  steamboats,  and  r*  oeiv  d  a  greater 
portion  of  the  discharge  from  the  pool  A-B  on  account  of  the  more  natural  align- 
ment of  the  channel  with  the  direction  of  the  axis  of  the  upper  pool. 


3320   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


I 


An  examination  of  the  original  large-scale  maps  shows  that  all  the  contours  at 
the  lower  end  of  the  i>ool  B  point  toward  C  rather  than  toward  K.  The  length  of 
the  channel  that  required  dredging  at  the  line  B-C  was  about  one-quarter  that 
required  on  the  line  B-K,  with  a  deep  pool  below  the  reef  into  which  the  spoil  could 
be  deposited,  while  in  the  channel  B-K  there  was  no  deep  water  available  for  thia 
purpose.  Therefore  the  route  B-0  was  chosen  for  improvement,  and  will  be  known 
n  tnis  report  as  Upper  Point  Pleasant  Crossing. 

Upon  arrival  at  the  middle  of  the  pool  C-D,  there  were  again  two  possible  chan- 
nels, one  continuing  on  down  by  the  pool  by  D,  and  the  other  turning  to  the  right 
on  the  line  C-L-K  and  uniting  with  the  channel  coming  down  by  Point  Pleasant, 
and  thence  down  the  shore  to  F.  The  channel  C-D  was  best  adapted  for  improve- 
ment, owing  to  its  direct  alignment  with  the  current  at  C  and  its  much  greater 
depth.  The  depth  over  the  shoal  at  L-K  was  about  5  feet,  and  was  growing  less  on 
account  of  the  movement  downstream  of  the  upper  reef.  Upon  arriving  at  the  lower 
end  of  the  pool  immediately  below  D,  there  were  two  more  possible  channels,  D-£ 
and  D-M.    The  former  was  considered  the  better,  owing  to  its  alignment  with  the 

rol  above  and  its  greater  depth.  There  was  an  available  depth  of  7i  feet  down  to 
and  only  5  feet  in  the  channel  down  to  M.  The  current  at  £  was  much  swifter 
than  at  M,  and  the  channel  D-M  was  much  more  likely  to  be  filled  up  by  the  move- 
ment downstream  of  the  bar  above  and  the  settlings  out  of  the  cut  made  by  the  last 
flood  immediately  below  the  Government  light  near  D.  When  the  point  £  was 
reached,  there  were  again  two  more  possible  channels,  both  of  which  had  been  nsed 
by  steamboats,  E-F-G-H  and  E-N-0-P-Q.  On  the  latter  route  there  were  three 
shoals — one  between  E  and  N  and  one  between  0  and  P,  and  the  other  immediately 
below  Q.  The  channel  E-M  was  used  by  steamers  about  three  weeks  previous  to 
the  commencement  of  operations  on  this  bar,  but  was  finally  abandoned  owing  to 
the  encroachment  of  the  upper  reef  down  on  the  head  of  the  bar  on  which  the  Gov- 
ernment light  is  shown  on  this  map,  at  the  lower  end  of  the  channel  E-F.  The 
channel  E-Fhad  only  been  used  by  steamers  about  a  week  before  the  commencement 
of  the  work  on  these  bars. 

During  last  season  the  bar  throngh  which  this  channel  E-F  passes  had  become  one 
continuous  sand  bar,  but  during  the  last  high  wa^er  the  current  had  washed  out  a 
channel  through  the  creat  of  the  bar,  but  it  was  not  of  sufficient  depth  to  admit  of 
navigation.  Just  before  the  commencement  of  improvement  at  this  point,  the  chan- 
nel E-N  having  been  closed  by  the  encroachment  of  the  upper  reef  down  to  the 
Government  light,  the  volume  of  water  was  thrown  throngh  the  channel  E-F,  which 
commenced  to  scour  out  rapidly  and  was  immediately  used  by  the  steamboats.  The 
current  throngh  this  channel  was  very  swift.  Every  indication  being  favorable  for 
the  continued  natural  improvement  of  this  channel,  it  was  chonen  in  preference  to 
either  D-M  or  E-M.  It  was  thought  that  by  Improvement  of  the  channel  known  m 
Upper  Point  Pleasant  Crossing  the  increased  volume  of  water  would  be  directed 
down  along  the  line  C-D-E-F,  and  that  possibly  this  channel,  which  is  known  as 
Sam  Phillips  Crossing,  would  not  require  the  use  of  the  dredge  to  open  it  up. 

Following  down  the  channel  to  the  lower  end  of  the  pool  F-G,  it  was  again  divided 
into  two  possible  routes — one,  G-H,  known  as  La/elles  Crossing,  and  the  other  one 
along  down  the  shore  by  Lazelles  Landing.  The  depth  over  the  crossing  was  7i  feet 
and  carried  nearly  the  entire  volume  of  water,  while  the  channel  along  the  shore 
was  narrow  and  tortuous,  with  an  available  depth  of  only  5  feet.  The  route  throngh 
this  series  of  bars  chosen  for  improvement  was  as  follows:  B-C-D-E-F-G-H,  which 
involved  the  removal  of  shoals  by  dredging  at  B-C,  D-F,  and  G-H. 

Upper  Point  Pleasant  Bar. — The  dredges  Beta  and  Gamma  were  both  employed  at 
different  times  on  this  bar.  The  Beta  commenced  work  on  September  i  and  con- 
tinued until  September  14.  Serious  delay  was  occasioned  on  account  of  the  draft  of 
the  Beta,  which  was  about  7  feet,  and  prevented  her  from  being  dropped  over  the 
crest  of  the  bar.  It  was  finally  necessary  to  bring  in  the  assistance  of  the  dredge 
Gamma  and  open  a  narrow  cut  across  the  crest  of  the  reef  to  allow  the  Beta  to  drop 
over  the  bar  and  attack  the  reef  from  the  lower  side. 

At  the  completion  of  the  work  on  the  bar  the  Beta  had  been  running  continuously 
for  one  hundred  and  twenty-seven  hours,  excepting  a  delay  of  one  hour,  which  was 
spent  in  tip^htening  up  the  bolts  which  held  the  cast-iron  nozzles  on  the  lower  end 
of  the  suction  elbows. 

The  material  dredged  was  medium  fine  sand. 

On  Plate  .34  it  will  be  seen  that  the  datum  depth  for  the  bar  along  the  line  of  the 
proposed  channel  was  1.8.  Plate  35,  made  immediately  after  dred^ng,  shows  this 
depth  increased  to  7  feet,  which  gives  the  increased  depth  of  the  cbannel  or  lower- 
ing^of  the  crest  of  the  bar  as  5.2  feet. 

The  Beta  was  then  tied  up  to  the  bank,  owing  to  the  impossibility  of  floating  the 
dredge  over  the  bar  known  as  Phillips  Crossing;  thus  the  time  from  SeptemW  14 
to  September  29,  while  tied  up  to  the  bank,  has  been  charged  to  Upper  Point  Pleasant 
Bar,  and  accounts  for  the  three  hundred  and  fifty-five  hours,  ''Sundays  and  holidays.'^ 
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The  deptb  over  Upper  Point  Pleasant  Bar  was  retained  nntil  about  October  7,  when, 
owin>r  to  the  continned  falling  of  the  river  and  the  constant  movement  of  Hand  over 
the  reefy  Che  datum  depth  had  been  retained,  bat  not  the  available  steamboat  depth. 
See  Plate  36.  On  October  14  the  dredge  Gamma  commenced  work  at  this  i)lace  and 
completed  same  October  18  withont  delay,  the  datnm  depth  having  been  increased 
to  9  feet.  This  depth  was  retained  dnring  the  remainder  of  the  season  and  no  far- 
ther work  was  necessary.    The  cost  of  the  work  on  this  bar  is  as  follows : 

Dredge  Beta $6,371.08 

Dredge  Gamma 1,119.70 

Total  cost 7.490.78 

The  location  of  the  dredged  onts  at  this  bar  was  correct. 

Pkillipt  Bar. — This  bar  is  situated  81  miles  below  Cairo,  Dl.  The  dredges  Alphas 
Beta,  and  Gamma  were  employed  in  the  opening  up  of  the  channel  over  this  bar. 
On  September  13  the  actnal  available  steamboat  depth  was  only  6  feet,  and  it  was 
imposMible  to  drop  the  dredge  Beta  over  this  bar  working  backward  downstream 
and  discharging  through  1,(K)0  feet  of  floating  pipe  as  had  been  customary.  Only 
two  plans  BiHimed  admissible — one  to  take  the  Gamma  away  from  her  work  below 
and  have  her  make  the  opening  for  the  Beta,  and  the  other  to  try  forcing  the  Jieia 
over  the  shoal,  working  head  downstream  and  simply  picking  up  the  material  in 
front  and  depositing  it  behind,  as  it  was  impracticable  to  use  the  floating  pipe, 
working  in  this  manner  in  the  swift  current  at  this  place.  The  latter  method  was 
not  attempted  at  first,  owing  to  the  danger  of  grounding  the  Beta  and  the  possibility 
of  breaking  in  two  of  the  hull.  On  September  16  the  dredge  Gamma  was  moved  to 
this  bar  and  commenced  dredging  with  only  50  feet  of  discharge  pipe;  it  being  the 
intention  to  dredge  off  the  tops  of  the  mud  lumps  which  were  found  at  the  l(»wer 
end  ol  the  bar  and  were  of  such  tenacity  that  the  natural  velocity  of  the  current 
had  no  eftVct  whatever  toward  their  erosion.  Previous  to  this  time  these  lumps  of 
mud,  which  had  stopped  the  natural  erosion  of  the  channel,  were  not  known  to 
exist. 

On  September  21  the  flanges  connecting  the  suction  pipe  to  the  forward  bulkhead 
broke,  and  it  became  necessary  to  tie  the  Gamma  up  to  the  bank  until  new  flanges 
oonld  be  cast  and  put  in  place  on  board.  Varions  temporary  expedients  were  pro- 
posed, but  proved  impracticable,  as  the  breaks  were  in  the  suction  pipe  and  neces- 
sarily had  to  be  perfectly  air-tight  and  withstand  the  vibrations  of  the  machinery, 
which  is  rather  excessive  on  this  boat. 

It  was  then  decided  to  adopt  the  second  method  of  procedure,  and  on  September 
29  the  dredee  Beta  was  taken  to  the  upper  end  of  Phillips  Crossing  and  anchored  by 
means  of  the  spuds,  head  downstream,  in  water  7i  feet  in  depth.  The  boat  was 
then  palle<l  downstream  into  the  bar  by  means  of  the  head  cables,  with  the  cutters 
lowered  and  pnmps  working,  picking  up  the  material  in  front  of  the  boat  and  deposi- 
tin(7  it  at  the  stem,  the  object  being  to  get  the  dredge  below  the  bar  and  not  neces- 
sarily give  any  permanent  improvement  to  the  channel.  Work  continued  night  and 
day  under  my  immediate  direction  until  the  morning  of  Oct.ober  2,  when  the  lower 
edge  of  the  reef  was  passed.  The  length  of  this  cut  made  in  passing  the  dredge 
over  the  bar  was  2,510  feet.  The  boat  was  aground  on  the  sand  on  either  one  side 
or  the  other  almost  the  entire  length  of  the  out,  and  as  the  boat  was  pulled  down- 
stream by  the  cables  the  side  that  was  aground  naturally  raised  np  over  the  sand  as 
it  advanced.  Many  times  during  this  cut  one  guard  of  the  boat  would  be  from  12 
to  18  inches  out  of  water  and  the  other  guard  would  be  submerged  from  2  to  6  in^^hes 
under  water,  which,  had  it  not  been  for  the  17  inch  water-tight  bulkhead  constructed 
acroas  all  doors  and  windows,  would  have  admitted  the  water  of  the  river  into  the 
hull.  The  last  600  feet  of  the  cut  was  made  through  these  stiiT'  mad  or  clay  lumps, 
and  it  was  necessary  to  run  the  cutter  engine  at  full  speed  in  order  to  cut  them  up. 
After  the  passage  of  the  Beta  over  the  bar  it  was  found  that  the  cntter  machinery 
had  been  badly  damaged  by  this  excessive  work,  and  it  was  necessary  to  shut  down 
from  October  2  to  October  4  for  repairs,  after  which  dredging  by  the  Beta  was  com- 
menced in  the  mud  lumps  at  the  lower  end  of  the  bar. 

On  October  14  it  was  found  that  the  cntter  machinery  and  the  brackets  of  the 
suction  pipe  at  the  bow  of  the  hull  required  considerable  repairs,  and  the  plant  was 
tied  up  to  the  bank  while  doing  this  work.  The  repairs  were  completed  on  Octo- 
ber 18  and  dredging  resumed. 

A  part  of  this  work  consisted  of  discharging  the  dredged  material  into  what  is 
known  as  Lower  Point  Pleasant  Channel,  with  a  view  of  it«  partial  closure,  so  as  to 
diminish  the  flow  of  w»ter  throngh  that  channel  and  deflect  it  into  the  channel 
being  opened  up  by  the  dredge. 

'While  working  on  the  left  side  of  the  channel  the  material  was  deposited  in  what 
is  known  as  Darnells  Point- Way  for  the  same  reasons,  it  being  evident  that  a  laig*> 
percentage  of  the  water  passing  down  the  river  at  this  point  was  passing  through 
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other  ohannelo  than  the  one  being  dredged,  and  the  volume  naturally  flowing  throngh 
this  was  not  sufficient  to  make  a  navigtible  channel. 

The  results  of  the  tills  made  in  Darnells  Point-Way  were  beneficial  nnd  increased 
the  velocity  of  the  water  throngh  the  dredged  channel.  It  would  seein  advisable  in 
future  operations  to  attempt  the  partial  closure  of  secondary  or  side  channels  either 
by  deposit  of  the  spoil  in  these  channels  when  possible,  or  the  special  location  of  a 
dredge  at  their  upper  ends  with  the  idea  of  forming  a  partial  dam  across  tliem,  or 
else  experiment  in  their  partial  closure  by  some  temporary  obstructton,  such  as  piles 
and  movable  dams. 

On  October  2  repairs  to  the  broken  flanges  to  the  dredge  Gamma  had  been  made 
and  the  "Wotk  resumed  by  it  at  Phillips  Crossing  on  the  lower  end  of  the  bar,  the 
Beta  having  worked  up  through  to  the  upper  end.  Dredgiug  by  the  damma  '.vsls 
continued  without  serious  delay  until  October  14,  when  the  work  assigned  to  this 
dredge  was  completed. 

On  October  23  the  dredge  Alpha  was  transferred  to  Phillips  Bar^  and  commenced 
dredging  Just  below  the  Beta  to  assist  in  clearing  out  the  lumps  of  sand  which  had 
formed  and  over  which  the  Beta  could  not  pass,  owing  to  the  groat  draft  of  the  boat. 
Dredging  by  the  Alpha  was  continued  without  serious  delay  until  October  29,  when 
the  work  for  which  this  dredge  was  placed  on  the  bar  was  finished. 

The  Gamma  again  commenced  dredging  at  the  lower  end  of  this  channel  on  Novem- 
ber 13,  as  this  was  the  only  bar  with  less  than  9  feet  over  its  crest.  Work  was  con- 
tinued without  interruption  until  6  p.  m.,  November  17,  when,  on  account  of  a  slight 
rise  in  the  river,  no  further  dredging  was  necessary,  and  the  Gamma  was  tied  up  to 
the  bank  to  await  developments  in  the  stage  of  the  river,  and  the  dredge  Beta  was 
moved  to  winter  quarters  at  New  Madrid,  Mo. 

( )n  November  24  a  survey  of  Phillips  Bar  was  made,  Arom  which  it  was  seen  that 
the  partial  dam  constructed  across  the  head  of  the  channel,  known  as  Darnells  Point- 
Way,  had  been  scoured  out  near  its  center  to  a  depth  of  about  7^  feet.  On  Novem- 
ber 26  the  dredge  was  taken  to  the  upper  end  of  Phillips  Crossing  and  placed  in  such 
a  position  that  the  end  of  the  floating  pipe  would  discharge  into  this  gap.  Thin  work 
was  discontinued  on  December  2,  owing  to  the  increased  stage  of  the  river,  which 
rendered  further  work  unnecessary,  and  the  dredge  was  moved  to  winter  quarters  at 
New  Madrid,  Mo.  The  total  length  of  the  channel  as  dredged  through  this  bar  by 
the  dredges  Alpha,  Beta,  and  Gamma  was  5,920  feet.  It  is  still  thought  that  the 
location  of  the  dredging  in  this  vicinity  was  proper,  but  that  the  work  of  obstruct- 
ing the  flow  of  water  through  side  channels  should  have  been  commenced  at  the 
same  time  as  the  dredging  out  of  the  channel  itself.  The  material  dredged  on  this 
bar  was  medium  fine  sand,  except  at  the  lower  end,  where  the  clay  or  mud  lumps 
were  encountered. 

The  cost  of  operations  in  the  opening  up  of  the  channel  through  Phillips  Bar  is  as 
follows: 

Alpha i $1,150.73 

Beta ; 16,091.72 

Gomma  (first  time) 5,337.73 

Gamma  (second  time) 4,241.58 

Total 26,821.76 

Lazellee  CrosHng, — This  bar  is  82.5  miles  below  Cairo,  111.  The  dredge  Gamma 
arrived  at  this  bar  on  September  4  and  continued  dredgiug  without  delay,  except 
when  removed  to  Upper  Point  Pleasant  Bar  to  open  a  cut  fur  the  jiasHage  of  the  Beta 
over  the  reef.    The  work  was  finished  at  Lazelles  Crossing  on  September  15. 

Examination  of  Plates  50  and  51,  made  just  before  and  after  dredging,  shows  that 
the  crest  of  the  bar  was  lowered  7.8  feet.  A  good  steamboat  channel  was  retained 
here  during  the  remainder  of  the  season.  The  material  dredged  was  medium  coarse 
sand.  The  location  of  the  dredged  cuts  is  considered  to  be  correct.  The  cost  of 
dredging  on  this  bar  was  $2,310.84. 

Bataells. — This  bar  is  91  miles  below  Cairo.  Heretofore,  during  the  low  stages  of 
the  river,  Cherokee  CrosRing,  which  is  1  mile  above  BatHclls,  has  always  given  con- 
siderable trouble  to  navigation.  During  this  last  low-water  season,  however,  Cher- 
okee Crossing  retained  a  f^ood  navigable  depth  over  the  bar  simply  from  natural 
erosion,  the  crossing  having  moved  downstream,  leaving  the  upper  pool  at  its 
extreme  lower  end  and  funneling  almost  the  entire  discharge  of  the  river  throngh  the 
channel.  Heretofore  the  channels  left  the  upper  pool  at  two  points,  oue  near  its 
lower  end,  which  was  long  and  tortuous,  and  the  other,  which  had  been  dredged  in 
previous  seasons,  passing  out  of  the  iipi>er  pool  nearly  2  miles  further  upstream, 
where  it  could  not  ^et  the  full  force  of  the  current. 

This  unusual  erosion  of  Cherokee  bar  oansed  a  deposit  in  the  locality  1  mile  lower 
down,  near  what  is  known  as  Batsells  Laudiug,  where  it  had  herutofore  been  d^ep. 


APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      3323 


Ai  tbis  shoal  at  Bataella  did  not  occur  until  after  the  erosion  of  Cherokee  har,  it  i 
not  noted  in  the  early  part  of  the  season  as  likely  to  reqaire  dredging. 

The  dredge  Gamma  commenced  work  on  this  bar  on  November  8  and  continued 
▼ithoot  delays  of  any  kind  antil  the  completion  of  the  work,  on  NoTember  10.  Only 
500  feet  of  discharge  pipe  was  used  on  this  bar,  owing  to  the  swift  current  and  the 
short  distance  over  the  crest  of  the  reef,  enabling  the  capacity  of  the  dredge  to  be 
ooDsiderably  increased. 
The  material  dreclffed  was  medium  coarse  sand. 

By  examination  of  Plates  55  and  56  it  will  be  seen  that  the  creet  of  the  bar  was  low- 
ered 5  feet.  About  December  19  (see  Plate  57)  the  channel  had  moved  downstream, 
bat  retained  its  same  datum  depth. 

It  might  be  supposed  from  this  natural  downward  movement  of  the  channel  that 
the  original  cuts  snould  have  been  located  lower  down.    It  will  be  seen,  however,  by 
examination  of  Plate  55  that  the  work  of  the  dredge  In  opening  up  a  channel  lower 
down  on  the  bar  would  have  been  doubled.    This  would  seem  to  indicate  that  some- 
times some  of  the  best  work  done  by  dredging  may  finally  be  filled  up  and  the  chan- 
nel moved  lower  down.    This  movement  of  the  channel  is  the  natural  result  of  open  - 
ingof  the  reef  and  causing  an  increased  flow  of  water  in  this  direction,  which  after 
awhile  scours  ont  the  lower  side  of  the  dredged  channel  and  allows  the  reef  on  the 
upper  side  to  encroach  down  upon  the  dredged  cuts  until  they  may,  finally,  be  filled 
op,  the  channel  remaining  good,  however,  during  the  entire  operation. 
The  cost  of  the  work  by  the  dredge  Gamma  on  this  bar  was  only  $728.20. 
EatkawaifM  Lower  Crossing. — This  bar  is  104.25  miles  below  Cairo.    In  this  vicinity 
there  were  two  channels  open  to  improvement,*  both  of  which  were  used  by  steamers 
before  commencement  of  the  dredge  work.    This  is  a  case  in  which  the  upper  pool 
along  the  left  hand  shore  laps  down  *by  the  lower  pool  along  the  right-hand  shore, 
the  channel  known  as  Upper  Hathaways  Crossing,  leaving  the  upper  pool  about  2  miles 
from  its  lower  end  and  entering  the  lower  pool  at  its  extreme  upper  end.     Hathaways 
Lower  Crossing  leaves  the  upper  pool  at  its  extreme  lower  end  and  enters  the  lower 
pool  about  2  miles  from  its  upper  end.    Could  the  water  have  been  confined  and  not 
allowed  to  paes  through  the  upper  crossing,  the  lower  crossing  would  evidently  have 
w»Bbi*d  out  as  the  river  fell  and  no  dredge  work  would  have  been  necessary,  as  the 
ebannel  over  the  reef  at  the  lower  crossing  was  in  direct  alignment  with  the  upper 
pool.    This  channel  was  chosen  for  improvement,  and  on  October  19  the  dredji^e 
(iamwta  commenced  dredging  and  continued  without  serious  delay  until  October  30, 
when  the  work  at  this  place  was  finished. 

By  examination  of  Plates  59  and  60  it  will  be  seen  that  the  datum  depth  was 
increased  from  7.5  to  10  feet,  or  an  improvement  of  2.5  feet.  This  depth  was  retained 
even  as  late  as  thirty-one  days  after  dredging,  as  is  shown  by  Plate  61.  The  cuts  on 
this  bar  seem  to  have  been  properly  located.  The  material  dre<lged  was  coarse  sand. 
Had  there  been  more  dreages  to  handle  the  work  in  hand,  two  days'  work  of  the 
lamina  would  have  been  well  expended  in  filling  up  the  channel  known  as  Upper 
Hathaways,  so  as  to  increase  the  volume  of  water  through  the  dredged  channel. 

Gold  Du9t  Crossing. — This  bar  is  158  miles  below  Cairo.    The  dredge  Alpha  arrived 
at  this  place  on  November  1  and  commenced  dredging  the  next  day  and  continued 
without  delay  until  November  6,  when  the  work  was  finished. 
The  material  dredged  was  medium  coarse  sand. 

By  examination  of  Plates  62  and  63,  made  before  and  after  dredging,  it  will  be  seen 
that  the  crest  of  the  bar  was  lowered  1.5  feet  for  a  width  of  over  200  feet.  This  chan- 
nel continued  to  improve  after  dredging  was  discontinued.  On  November  27  the  crest 
of  the  bar  had  been  lowered  by  natural  erosion  an  additional  2  feet,  and  the  channel 
had  meantime  moved  lower  down.  The  location  of  the  cute  in  this  case  might  just 
as  well  have  been  300  or  400  feet  lower  down  the  river,  but  at  the  time  of  tne  loca- 
tion of  the  dredge  a  survey  had  only  been  made  as  far  down  as  the  Government  light, 
and  the  exact  conditions  were  not  known.  Owing  to  the  rapid  caving  going  on  at 
the  time  immediately  below  the  light,  and  from  the  path  of  surface  fioate  run  at 
that  time,  it  was  thought  that  this  was  the  most  desirable  place  to  do  the  work. 
The  dredging  was  done  along  the  line  of  the  deepest  water,  as  determined  by  exam- 
ination and  not  by  survey.  Thus  is  shown  the  important  part  which  a  survey  takes 
in  the  proper  location  of  dredging  channels  of  the  Mississippi  River  below  Cairo. 
The  total  cost  of  the  work  of  the  dredge  Alpha  at  this  bar  was  $1,507.41. 

Rocky  Point. — This  bar  is  160  miles  below  Cairo  and  about  1  mile  above  Elmot 
Landing,  Arkansas.  The  location  of  this  shoal  is  rather  peculiar,  iCs  it  occurs  in  the 
middle  of  a  deep  revetted  bend,  known  in  the  improvement  works  as  Fletchers  Bend ; 
in  fact,  nearlv  all  the  material  removed  at  this  bar  was  immediately  over  a  mattress 
250  feet  in  width.  This  bar  was  formed  from  the  encroachment  of  the  Elmot  sand 
bar  in  toward  the  revetted  bend.  The  width  of  the  bar  had  become  so  great  that 
during  the  high  stoge  of  the  river  a  channel  had  been  washed  out  across  the  bar 
near  Elmot  Island,  and  probably  two-thirds  of  the  discharge  of  the  river  crossed  the 


3324     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

crest  of  this  bar  through  this  anxiltary  channel,  but  it  was  spread  out  oyer  a  width 
of  4,000  feet,  and  in  no  place  aafficiently  defined  to  admit  of  improTement.  The 
water  throagh  this  secondary  channel  robbed  the  main  steamboat  channel,  and  there 
was  not  sufficient  velocity  along  the  revetment  to  scour  out  the  sand  as  the  river 
fell,  and  thus  the  obstruction  to  navigation  was  formed. 

The  <lredge  Gamma  commenced  operations  at  this  bar  on  October  31,  and  continued 
without  serious  delay  until  November  5,  at  which  time  the  channel  was  200  feet  in 
width  and  had  a  depth  of  9i  feet.  The  material  dredged  was  medium  fine  sand.  It 
was  necessary  while  working  at  this  bar  to  move  the  Gamma  out  of  the  channel  for 
steamers  to  pass.  A  Bi<le  line  was  kept  stretched  across  the  channel  and  made  fast 
to  the  bank  to  pull  the  dredge  back  into  position  after  the  passage  of  the  boat.  The 
line  was  weighted  with  oast  iron  so  that  it  would  lie  on  the  bottom  of  the  river 
when  slacked  for  boats  to  pass  over. 

By  exam i nation  of  Plates  65  and  66  it  will  be  seen  that  the  datum  depth  was 
increased  3  feet,  and  twenty-two  days  after  the  completion  of  the  work  Plate  67 
shows  still  another  foot  increase  of  depth.  The  cost  of  the  work  of  the  dredge  Gamma 
at  this  place  was  $1,523,119.    The  cuts  of  this  bar  were  properlv  located. 

Osceola  Bar, — This  bar  is  164  miles  below  Cairo,  and  is  also  known  as  Plum  Point 
Crossing.  The  work  on  this  bar  by  the  dredge  Velta  was  commenced  October  28  and 
continued  to  November  3,  at  which  time  there  was  9^  feet  in  the  channel  for  a  width 
of  175  feet.  Work  at  this  bar  was  delayed  several  times  by  the  cutter  machinery 
becoming  entangled  in  drift  and  breaking  its  sprocket  chain  and  other  parts,  which 
had  to  be  repaired.    The  material  dredgeid  was  coarse  sand. 

Quite  a  number  of  the  crew  engaged  on  the  boat  deserted,  owing  to  the  proximity 
of  yellow  fever  on  shore.  All  of  the  laborers  and  firemen  left  the  Jack  Frost,  which 
was  tender  to  the  dredge.  Men  were  brought  from  St.  Louis  to  complete  the  crews. 
Kxamination  of  Plates  68  and  G9  shows  that  the  crest  of  the  bar  was  lowered  4  feet 
by  the  work  of  the  dredge.  The  depth  was  retained,  as  show^n  by  Plate  70,  except 
for  the  small  lump  near  the  middle  of  the  dredged  channel,  which  shoaled  1  foot 
twenty- three  days  after  dredging.  The  cuts  on  this  bar  were  properly  located.  The 
cost  of  deepening  this  channel  by  the  dredge  Delta  was  $1,989.33. 

Island  No,  34  {upper  reef), — ^This  bar  is  178  miles  below  Cairo  and  1  mile  above 
what  is  known  as  Island  No.  34  (lower  reef).  In  the  early  part  of  the  season  this 
shoal  did  not  develop,  while  the  improvement  of  the  lower  shoal  was  necessary  in 
the  early  part  of  September.  No  work  was  required  at  the  upper  reef  until  Octo- 
ber 23,  at  which  time  the  Delia  commenced  dredging  the  channel  at  this  place. 
\york  continued  without  serious  delay  until  October  27,  when  it  was  finished. 

The  material  dredged  was  coarse  sand.  . 

Plate  71  shows  the  relative  position  of  the  upper  and  lower  reefs.  By  examina- 
tion of  Plates  72  and  73,  before  and  after  dredging,  it  ^ ill  be  seen  that  the  datum 
depth  was  increased  2  feet,  which  was  retained  throughout  the  season,  as  indicated 
by  Plate  74,  made  from  survey  of  November  24,  twenty-eight  days  after  dredging. 

The  dredged  cuts  were  located  on  the  upper  side  of  the  channel^  although  it 
would  seem  from  Plates  73  and  74  that  it  might  have  been  better  to  have  it  worked 
on  the  lower  side  of  the  channel.  The  distance,  however,  to  be  dredged  in  order  to 
open  out  this  side  of  the  channel  would  have  been  double  that  requir^  on  the  upper 
side. 

The  cost  of  the  work  of  the  dredge  Delta  at  this  place  was  $988.88. 

Island  No,  S4  {lower  reef), — ^This  bar  is  179  miles  below  Cairo.  The  dredge  Delta 
commenced  work  at  this  place  on  Septtrmber  9  and  continued  with  various  delays, 
caused  by  the  breaking  of  the  head  cables  and-  the  cutter  machinery  when  snags 
were  encountered. 

The  material  dredged  was  coarse  sand. 

The  work  was  finished  on  September  17.  By  examination  of  Plates  75  and  76  it 
will  be  seen  that  the  crest  of  the  bar  was  lowered  5  feet.  This  depth  was  retained 
throughout  the  season  and  coutinued  to  increase  in  width,  as  is  shown  by  Plate  77. 
made  from  survey  of  November  24,  sixty-nine  days  after  dredging.  The  lower  end 
of  the  cuts  at  this  bar  were  not  located  in  the  line  of  the  deepest  water,  but  on  a 
line  nearer  parallel  to  the  direction  of  the  flow  of  the  current.  This  caused  a  very 
deep  cut  to  be  ma<le  at  the  lower  edge  of  the  reef,  and  when  the  dredge  commenced 
work  only  500  feet  of  pipe  were  attached,  enabling  the  capacity  of  the  dredge  to  be 
greatly  increased  while  dredging  ont  this  portion  of  the  channel. 

The  cuts  seem  to  have  been  properly  located. 

The  total  cost  of  the  work  of  the  dredge  Delia  at  this  bar  was  $1,947.20. 

Island  No.  40, — This  bar  is  211  miles  below  Cairo  and  19  miles  above  Memphis, 
Tenn.  The  river  here  is  divided  into  two  channels  by  Island  No.  40.  The  main 
channel  of  the  river  has  been  partially  filled  up  with  sand,  and  is  shoal  but  very 
wide.  The  current  is  slack  and  there  is  no  defined  channel  here,  while  through  the 
chute,  wliere  dredging  was  done,  the  channel  is  narrow  and  generally  deep.    In 
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crossing  near  the  head  of  the  chnte,  where  the  channel  leaves  the  head  of  the  island 
^nd  CToeses  over  to  the  left  hank,  there  is  a  shoal,  and  the  channel  passing  over  this 
is  divided  into  two  parte  by  the  wreck  of  the  Anchor  Line  steamer  City  of  Hickman. 
The  channel  chosen  for  improvement  was  on  the  upper  side  of  the  wreck,  on  account 
of  the  hetter  alignment  irom  the  pool  above  and  the  less  distance  to  be  dredged. 
The  dredge  Delta  commenced  work  at  this  bar  on  September  18  and  continued  until 
September  90,  when  a  good  channel  had  been  opened.  Numerous  delays  were  met 
with  from  logs  and  snags  becoming  entangled  in  the  cutter  machinery  and  breaking 
it.  The  low-pressure  piston  rod  m  the  main  engine  was  fouud  to  be  bent,  and  it 
was  necessary  to  replace  it  with  another  one,  which  was  on  board.  By  examination 
of  Plates  78  and  79  it  will  be  seen  that  the  datum  depth  was  increased  at  least  3 
feet,  and  the  channel  was  much  straighter  and  wider  than  before.  1  his  depth  was 
retained  thronghont  the  season.  On  Plate  80,  made  from  survey  of  November  22, 
fifty -three  days  after  dredging,  it  will  be  seen  that  another  channel  had  opened  up 
on  the  lower  side  of  the  wreck,  each  channel  being  1  foot  deeper  than  the  dredged 
channel  at  the  time  of  completion  of  the  work.  At  the  end  of  the  season  the  main 
channel  on  the  lower  side  of  the  wreck  was  the  widest. 

The  material  dredged  was  coarse  sand  and  fine  gravel,  with  occasional  mud  lumps. 
There  can  he  no  question  bnt  that  relief  to  navi^eation  was  given  quicker  and  at  less 
cost  by  improving  the  npper  route.  The  cost  of  the  operations  of  the  dredge  Delta 
at  this  bar  was  $3,687.06. 

Presidents  Island, — ^This  bar  is  235  miles  below  Cairo,  111.,  and  5  miles  below  Mem- 
phis, Tenn.  The  dredge  Delta  commenced  work  on  this  bar  on  October  5,  and  con- 
tinned,  with  many  serious  delays,  until  October  19.  The  current  at  this  place  was 
very  swift,  but  there  was  apparently  very  little  erosion  of  the  bar,  as  it  is  formed  of 
gravel  and  large  pieces  of  lignite.  One  block  of  lignite  brought  out  by  the  cutters 
measured  8  feet  in  length,  4  feet  in  width,  and  3^  feet  in  thickness.  These  blocks 
were  continually  carri^  np  on  top  of  the  suction  ladder  by  the  cutters,  often  stopping 
and  breaking  them.  It  was  necessary  every  few  hours  to  ruise  the  suction  out  of  the 
water  and  remove  these  obstructions.  The  bushings  on  the  cutter  shaft  also  wore 
oQt  rapidly  from  the  severe  work  of  the  cutters.  On  October  11  it  was  necessary  to 
stop  for  repairs  for  five  days.  The  time  spent  in  actual  dredging  at  this  bar  was  107^ 
hours,  while  the  time  spent  in  repairs  was  150f ,  or  about  38  per  cent  of  the  total  time 
charged  to  this  bar;  1^  hours  were  lost  in  moving  out  of  the  channel  for  passing 
boats  and  being  in  collision  with  same.  Examination  of  Plates  81  and  82  shows  that 
the  channel  was  deepened  2\  feet.  Plate  83,  made  from  survey  of  November  8,  shows 
that  the  depth  had  increased  an  additional  foot  and  one  half;  meanwhile  another 
channel  had  opened  across  the  bar  lower  down  and  close  onto  the  wreck  of  the 
Golden  City.  This  channel,  although  showing  a  depth  equal  to  that  of  the  dredged 
channel  and  somewhat  wider,  was  not  preferred  by  the  boats  for  navigation,  owing 
to  its  crooked  alignment  and  close  proximity  to  a  dangerous  wreck.  Plate  84,  made 
on  December  17,  shows  the  depth  in  the  dredged  channel  had  been  retained  and 
increased  in  width,  but  the  channel  down  by  the  wreck  had  also  increased  slightly 
in  depth  and  was  much  wider,  owing  to  the  removal  of  the  wreck  with  dynamite  by 
the  snag  boat  ff.  O.  WHght. 

The  total  cost  of  the  work  of  the  dredge  Delta  at  this  bar  was  $3,771.32. 

Fleeces  Crossing. — ^Tbis  bar  is  243  miles  below  Cairo  and  13  miles  below  Memphis, 
Tenn.  The  dredge  Alpha  arrived  at  this  bar  on  November  9  and  began  dredging  on 
November  11,  after  completion  of  the  survey.  The  work  at  this  bar  was  delayed  by 
the  bursting  of  the  starboard- bellows  joint  of  the  jet-pump  delivery  and  of  the  rub- 
ber floating-pipe  connection  at  the  stem  of  the  dredge.  The  wearing  down  of  the 
main  pnmp  bearing  also  occasioned  temporary  delay.  These  repairs  consumed  16  of 
the  224  honrs  chargeable  to  the  bar.  Examination  of  Plates  85  and  86,  made  before 
and  after  dre<lging,  shows  that  the  channel  had  increased  in  depth  by  2  feet.  The 
cats  at  this  place  were  properly  located.  The  material  dredged  was  medium  coarse 
sand. 

Total  cost  of  the  work  of  the  dredj^e  Jlpha  at  this  bar  was  $1,468.14. 

Graves  Bapon. — ^This  bar  is  250  miles  below  Cairo  and  20  miles  below  Memphis, 
Tenn.  The  dredge  Delta  commenced  work  on  November  7.  Here  again  the  cutter 
machinery  caused  serious  delays.  The  bushings  of  the  cutter  shaft  wore  out,  the 
coupling  on  center  of  the  cutter  shaft  pulled  off,  and  the  I  beams  supporting  the 
joomal  bearings  of  the  cutter  shaft  were  foiind  to  be  cracked,  and  finally  all  of 
the  remaining  sprocket  chain  was  lost  overboard  on  November  17  and  oould  not  be 
found.  By  this  time  there  was  a  good  channel  10  feet  in  depth  and  175  feet  in  width, 
and  It  was  decided  to  suspend  l£e  work  and  move  the  boat  to  winter  quarters,  as 
indications  were  favorable  for  a  rising  stage  of  the  river.  The  outs  here  were  not 
made  on  either  the  shortest  or  the  deepest  nne,  but  made  parallel  to  the  direction  of 
the  current  and  in  alignment  with  the  flow  of  water  that  passed  out  firom  the  lower 
end  of  the  upper  pooC    The  examination  of  Plates  87  and  88,  mada  before  and  after 
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dredging,  shows  that  the  depth  over  the  bar  was  increased  between  3^  and  4  feet  and 
that  the  cnte  seem  to  have  been  properly  located. 
The  total  cost  of  the  work  on  this  bar  by  the  dredge  D^lia  was  $2,175.83. 

RESULTS. 

The  resnlts  of  the  oj^rations  of  the  four  dredges  clearly  Indicate  the  feasibility  of 
the  scheme  of  maintaining  a  9-foot  channel  in  the  Mississippi  River  below  Cairo, 
111.,  durioj?  any  nsnal  low- water  stage  after  the  necessary  plant  is  made  available. 
Dnring  the  past  season  several  places  remained  shoal  for  some  days,  as  it  was  impos- 
sible for  four  dredges  to  immediately  handle  the  work  in  hand,  which  was  greater 
than  nsnal  this  year,  owing  to  the  extreme  low  staple  of  the  river  for  abont  fifty  days, 
from  September  20  to  November  10,  the  New  Madrid  ^ange  reading  as  low  as  1.5  feet 
and  the  Memphis  gange  reading  0.3  foot.  The  prevtoiis  low-water  season  the  New 
Madrid  gauge  only  read  as  low  as  5  feet  and  the  Memphis  gauge  If  fe^t. 

Eight  dredges  would  seem  sufficient  to  do  the  work  required  ouder  usual  condi- 
tions. If  the  river  should  fall  very  suddenly,  there  might  not  be  time  to  work  at 
each  bar  before  the  depth  would  be  less  than  9  feet,  but  it  is  thought  that  all  the 
bars  requiring  dredging  could  be  improved  to  the  required  depth  in  two  weeks  at 
the  maximum. 

There  was  7  feet  of  water  in  the  channels  from  Cairo  to  Memphis  during  the  low 
water,  except  from  September  20  to  November  10,  when  there  was  6  and  6i  feet  at 
Phillips  and  Batsells,  about  half  of  this  time  being  full  6.5  feet  at  both  places.  For  a 
few  days  (abont  October  15)  there  was  only  6  feet  at  Hathaways,  and  for  four  days  6 
feet  at  Rockv  Point,  about  October  18.  Osceola  Bar  had  only  (H  feet  on  October  28, 
and  Island  No.  34  ( lower  reef)  6i  feet.  About  October  21  the  shoals  formed  sudden ly, 
owinfi^  to  the  rapid  fall  in  the  river,  and  the  dredges  could  not  reach  them  in  time. 
At  alfother  places  there  was  7i  feet,  except  at  Fillmore  City  (3),  where  there  was  only 
7  feet  while  the  channel  was  changing  from  the  upper  to  the  lower  way.  There  was 
ouly  7  feet  at  Point  Pleasant  for  a  few  days,  when  the  Beta  could  not  drop  over  the 
reef,  and  had  to  call  on  the  Gamma  for  assistance. 

During  the  next  low- water  season  it  is  suggested  that  the  river  between  Cairo 
and  Memphis  be  divided  into  three  districts  for  dredging  operations  and  that  the 
fourth  district  include  all  work  required  below  Memphis :  each  district  to  be  patrolled 
by  a  surveyor  with  a  survey  party  quartered  on  a  small  tender,  and  the  dredges  in 
his  district  to  be  under  his  immediate  charge;  the  entire  work  to  be  under  the  super- 
intendent of  dredging  operations,  as  before. 

There  will  be  six  instead  of  four  dredging  plants,  and  the  superintendent  can  not 
visi  t  all  bars  as  often  as  is  required.  The  surveyors  will  therefore  make  intermediate 
surveys  during  the  work  at  each  bar,  thus  keeping  the  dredge  employed  at  the  most 
difficult  part  of  the  channel.  Dredging  has  been  sometimes  continued  at  certain 
parts  of  a  channel  where  not  positively  necessary  and  when  the  dredge  should  have 
been  working  at  a  more  narrow  or  shoal  portion.  The  survey  parties  should  start 
out  at  about  the  time  the  New  Madrid  gauge  reads  17  feet  and  establish  base  lines 
and  make  preliminary  surveys  of  all  bars  in  their  respective  districts.  Then  another 
survey  should  be  made  of  each  bar  jast  before  dredging,  and  by  comparing  the  two 
maps  the  natural  tendencies  of  the  channel  can  be  much  better  determined  than  if 
only  the  map  of  the  latter  survey  is  available. 

The  division  of  the  river  into  districts,  under  the  supervision  of  surveyors,  will 
increase  the  effective  work  of  the  dredges  and  simplify  the  requisition  of  supplies, 
rendering;  of  accounts,  and  administration  in  general. 

There  is  transmitted  herewith  inclosed  Plate  91,  abstract  of  expenditures  showing 
the  cost  for  all  classes  of  work  from  June  1, 1897,  to  April  30,  1898. 

Respectfully  submitted. 

C.  W.  Sturtevant, 
AsHitant  Engineer,  Superintendent  of  Dredging  OperationM. 

Capt.  H.  E.  Watbrmav, 

Cwpe  ^f  Engineered  U.S. A.,  Seoretarg,  Miaeieeippi  Eiver  Commieeiom. 
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Date. 


I 


1  Anf. 

2  Aug. 

3  I  Au^. 

4  Ang. 

5  I  Ang. 
«  I  Aug. 

7  Ann. 

8  I  Aug. 
ft    Ang. 

10    Aug. 
U    Aug. 


lgB7. 
13, 9.15  a.m.. 
13, 11.10  a.  m. 
13.1.45  p.m.. 
13,3.50  p.m.. 
U.  11.10  a.  m  . 
I4,l.f^p.m.. 
14.3.40  p.m.. 
16. 9.30  a.  m  . . 
16.11.50  a.m. 
16,1.50  p.m.. 
16,8.40  p.m.. 


Average. . . 
Special  tuL 
Aiig.l7,ll.I5a.]ii 


Sees. 
80.4 
90.8 
105.8 
81.2 
50.5 
40.6 
64.7 
67.2 
69.7 
97.6 
64.4 


74.67 


68.8 


ConditioDs.a 


I 


FuL 
6.2 
7.0 
4-7 
4.0 
6.2 
4.3 
4.3 
4.8 
5.8 
6.2 
6.2 


6.06 


6.8 


FeeL 
14 
14 
12 
11 
12 
12 
12 
11 
15 
15 
11 


12.6 


11 


II 
ll 


Feti. 
2.0 
3.9 
2.2 
1.8 
4.5 
6.2 
3.5 
5.6 
2.3 
3.2 
6u6 


8.71 


8.3 


Main  engine  and  pamp. 


|r 

hi  Ot 
Cfi 


143 
135 
l.'S2 
102 
144 
139 
145 
130 
140 
143 
125 


14L6 


14S 


^1 


O 


25.5 
25.0 
25.5 
25  0 
25.5 
26.0 
26.5 
26.0 
24.0 
25  0 
26.7 


25.52 


162 
176 
174 
163 
172 
165 
166 
170 
166 
167 
169 


I.  H.  P. 


212.7 
229.7 
215.  6 
242.2 
228.6 


o 


225.3 
240.0 


265.6 

'jm.  6 

2-.G.  .5 
•J21.3 
270.0 
249.0 


257. 3 
240.6 


225.4       282  1 


168.2     228.81     250.50 


170 


239 


265.2 


2 


505.4 
479. 3 
4*i6.2 
436.9 
512. 2 
477.6 


482.  6 
480.6 


485.37 


504.2 


pnmp. 

Jet  engine  and  pamp.    (Nine  Jets  2^  inchea 

Head. 

I 

LH.P. 

Head. 

^ 

43 

^ 

^ 

k 

a 

r^ 

^ 

•*» 

J 

i 

Dslow 

j-l 

1. 

1 

h 
I 

? 

u 

H 

o 
> 

• 

1 

1 

i. 

P 

1807. 

Aag.l3.9.16a.m.... 

10.8 

29.3 

2.1 

41.7 

148 

60.4 

26.8 

87.2 

8.7 

31.6 

Aug.  13, 11.10  a.m... 

8.0 

35.0 

1.8 

44.8 

146 

56.6 

26.0 

82.6 

4.0 

31.0 

Aug.  13, 1.45  p.m.... 

8.0 

38.5 

1.1 

47.6 

143 

54.1 

23.5 

77.6 

3.7 

31.1 

Aug.  13, 3.50  p.m.... 

7.6 

30.9 

2.0 

40.4 

144 

55.9 

24.5 

79.8 

3.7 

3U.6 

Aug.  14, 11.10  a.m... 

9.4 

35.0 

1.7 

46.1 

146 

55.6 

20.4 

82.0 

8.7 

31.3 

Aug.  14, 1.56  p.m.... 

9.6 

38.7 

1.6 

49.8 

144 

5y.o 

24.  2 

77.2 

3.8 

.13.4 

Aug.  14, 3.40  p.  m 

9.2 

41.5 

1.0 

61.7 

142 

49.4 

22. 4 

71.8 

8.8 

31.3 

Aug.  16, 9.30  a.m.... 

8.6 

41.5 

1.4 

61.5 

158 

63.7 

31.0 

!»4. 7 

4.0 

31.6 

Aug.  16. 11.50  a. m... 

8.0 

33.9 

1.8 

43.7 

160 

66.1 

32.7 

08.8 

6.2 

34.0 

10 

Ang.  16, 1.50  p.m.... 

14.8 

45.4 

.4 

60.1 

165 

74.1 

3&3 

112.4 

4.2 

36.8 

u 

Aug.  16,3.40  p.m.... 
ATerage 

10.3 

37.3 

L8 

49.4 

160 

68.1 

34.7 

102. 8 

4.2 

38.2 

9.38 

37 

1.51 

47.88 

150.5 

59.67 

28.23 

87.90 

4.0 

82.86 

apedaltetL 

12 

Aug.  17. 11.15  a.m... 

8.6 

30.4 

2.6 

41.6 

a  Suction  pipes:  Two,  24  Inches  diameter ;  length  from  mouth  to  pump,  48  feet.  Discharge  pipe: 
Di.iir.flcr,  34  iui:1ie«:  Iciigtii  from  8t«rii  uf  dr(M|;;e  t«i  v.ilve  in  bar;;o,  987.1  feet.  I.cu^tli  fruiu  pump  to 
valve  ID  bargt    :=  1069  feet.    Advance  of  dredge  per  revolution  of  winding  engines,  ^  foot. 
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Measuring  barge. 

(Area  of  water  =  2.558.7  square  feet,  area  of  sand  = 

Date. 

2,632.5  square  feet.; 

i 

Feet, 

Is 

i 
pi 

It 

i 
1 

s 

"5  g 

1 

1 
1 

1 

1 

! 

t 

1 
1 

it 

r 

1807. 

Feet. 

Feet. 

Ou.ft. 

Ou./t. 

Feet 

Feet. 

Ou.ft. 

(hLvdM. 

1 

Aag.l3.9.15a.m  .... 

0.487  ,  2.783 

2.296 

6,874.8 

73.07 

11.69 

0.332 

840.8 

14.3 

1.394.0 

2 

Aug.  13. 11.10  a. m  ... 

.421  1  2.800 

2.379 

6.  089. 7 

67.07 

10.64 

.379 

961.5 

16.0 

1,411.9 

3 

Aug.  13, 1.45  p.m.... 

.  767     2.  967 

2. 200 

5,  629. 1 

63.40 

8.48 

.352 

892.0 

16.8 

l,129.t 

4 

Aug.  13,3.50  p.m.... 

.375  '  2.650 

2.275 

5.821.0 

71.69 

11.37 

.187 

473.6 

8wl 

776.2 

5 

Au^'.  14. 11. 10  a.m... 

.417  ,  1.967 

1.550 

3, 966. 0 

66.66 

10.57 

.347 

8T8.8 

22.9 

1,967.4 

6 

Auk- 14, 1.55  p.  m 

.317     1.296 

.979 

2,507.5 

61.76 

9.79 

.214 

642.0 

21.6 

1,780.0 

7 

Aug.  14, 3  40  p.  m 

.367     1.617 

1.250 

3.198.4 

49.43 

7.84 

.270 

683.8 

21.4 

1,410.9 

8 

Aug.  Ifi.  9.30  a.m.... 

.290  1  1.850 

1.560 

3,  991. 6 

69.40 

9.42  1  .436 

1, 101. 0 

27.6 

2,184.5 

9 

Aug.  16, 11. 50  a.m... 

.267 

2.117 

1.850 

4, 73:1. 6 

67.91 

10. 77  '  .  247 

626.6 

13.2 

1,194.6 

10 

Aug.  16, 1.50  p. m 

.345 

1.583 

1.238 

8,167.7 

32.46 

5.15  ,  .263 

666.0 

21.0 

909.6 

11 

Aug.  16. 3.40  p.  m 

Average 

.379 

2.067 

1.688 

4,319.1 

67.07 

10.64  !  .496 

1.258.2 

29.0 

2,506.2 

.403 

2.1543 

1.7614 

4,481.tf8|  60.907 

9.660  .3202 

810.75 

19.11  1.523.W 

Special  test. 

12 

Aug.  17, 11.15  a.m... 

.533 

2.575  1  2.042 

1 

5,224.9 

81.89 

12.09 

.136 

844 

8.6 

718.9 

Efflcien 

cy.                     j 

h 

1 

uu 

IHi 

i. 

la 

11 

CO 

•5 

Date. 

fa 

l|i| 

f 

Remarks. 

^ 

1** 

W 

00 

^ 

1897. 

Ft.U>s. 

Ft.lbM. 

Ou.  yd§.  Poundt. 

1 

Aug.  13, 9.15  a.m.... 

190,438 

277. 970 

68.5 

2.76  t      98.5  137.2 

2 

Aug.  13, 11. 10  a.m... 

187, 796 

263,  615 

71.2 

2.95  j      99.0     36.7 

3 

Ang.l3,1.4.'»p.m.... 

15U,  043 

267, 410 

59.6 

2. 32       105. 5 

132.8 

4 

Aug.  13, 3.50  p.m.... 

181,017       240.295 

76.3 

1.78        99.0 

87.3 

EzpertaneDtwith  light 
load. 

5 

Aug.  14, 11. 10  a.m... 

192.064       281.710 

68.2 

8.84       103.5 

86.7 

6 

Aug.  14, 1.56  p.m.... 

102, 228       262. 680 

73.2 

3. 73       101. 5 

34.6 

7 

Aug.  14, 3.40  p.  m 

al59,721    1 

103.0 

34.4 

No  indicator  cards 

1 

were  taken. 

8 

Aug.  16, 9.30  a.m.... 

191.194     '265,430 

72.0 

i.68 

lO.").  0 

34.0 

9 

Aug.  16, 11.50  a.m... 

185,479       264,330 

70.2 

2.49 

99.5 

33.2 

10 

Aug.  16, 1.50  p.m.... 

0121,928     

107.0 

3*2.8 

Pipes  sunk  at  test.  Xo 
indicator  cards  wars 

1 

1 

taken. 

U 

Aug.  16, 3.40  p.  m 

Average 

207, 079    1  279, 125 

74.2 

6.11 

106.0 

36.3 

187,370.9  266,951.7 

70.26 

8.28 

102.6 

35.0 

Special  UH. 

12 

Aug.  17. 11. 15  a.m... 

212,914    ,  277.310 

76.8 

1.48 

100.0 

36.9 

Jetsnotiiioperatio&. 

a  Kot  used  in  computing  average. 
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Date  And  hour. 


Condition8.a 


Suction  pomp. 


5  . 

I. 
II 

§3 


I 


1 
I 


DiBcbarge  pipe. 


II 

BS 


II 
it 


0 

1. 
I 

h 


1887. 
Aug.  2, 440  p.  m  .. 
Aug.  3, 1.05  p.  m.. 

AiifJLS.50i».m 

Aog.  4, 11.45  a.m.... 

Aiig.4,8.20p.  m 

Aug. 6, 11 .25 a. m  ... 

Aug.  5, 8.44  p.  m 

A&g.  0,2.02  p.  m 

Aug.  8, 4.15  p.  m 

Aug.  7, 0.38  a.  m 

ADg.7,l.Kp.m 

Aug.  7, 4.55  p.  m.... 
Ang. 8,0.45 a  m.... 
Aug.  8, 11.30  a.  m... 


See9. 
77.0 
82.5 
71.5 
70.0 
76.5 
81.0 
60. 2( 
81.0 
80.0 
60.5 
6&0 
80.5 
81.8 
72.0 


FuL 
84.1 
84.1 
84.8 
84.8 
84.8 
84.8 
84. 
84. 
84. 
84. 
84.8 
84.8 
84.6 
84.6 


84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 


FeeL 
8.0 
8.8 
7.0 
8.7 
8,8 
5.8 


Fut. 
11.2 
11.2 
12.1 
12.1 
14.2 
12.5 


7.0 
7.8 
7.0 
6L8 

10.0 
0.5 

10.0 


12.7 
18.3 
15.0 
15.0 
13.5 
14.8 
14.5 


InehM. 
34 
84 
34 
34 
34 
34 
34 
34 
34 
84 
34 
84 
84 
34 


Feet 
084.5 
984.5 
964.5 
984.5 
984.5 
984.5 
984.5 
084.5 
984.5 
984.5 
984.5 
984.5 
984.5 
964.5 


Feet, 

1. 104. 5 

1. 104.  5 

1.104.5 

1,104.5 

1,104.5 

1.104.5 

1,104.5 

1,104.6 

1,104.5 

1,104.5 

1. 104. 5 

1, 104. 5 

1, 104. 5 

1.104.5 


7.7 
9.0 
7.8 
0.3 
7.7 
8.7 


0.4 
9.2 
7.0 
8.2 
7.9 
7.4 
7.9 


▲▼eng* 65.63 


84.1 


34 


7.44     13.24 


34   981.5 


1, 104. 5 


8.30 


Avvnga,  azdndtng  teats  N oa.  4, 6,  and  8. 

SpedaiUets. 

AQg.0,2.20p.m {58.0 

Aiig.ll,U.85a.m...  80.0 


84.6 
84.6 


84 
84 


10.5 


18.5 
13.3 


84 


84  582.0 


984.5 


652.0 
1,104.5 


9.6 


FeeL 
8.9 
4.4 

6.0 

3.8 

2.7 

4.2- 

5.1 

4.4 

5.4 

3.8 

2.6 

4.8 

2.6 

2.8 


3.90 


7.00,        3.05 


5.2 

3.8 


"A 


Main  engine  and  pomp. 


Date  and  hour. 


Aug.  2. 
Aug.  8. 

^>  Aug.  4, 
5  Ang.4, 
6,  Aug. 5. 

7  Aug.  J; 

a  Aug.  6, 
,;|Au|.8, 

"  Aiig.7; 
Ang.7, 
AuR.0, 
Aug.  8, 


1897. 

,4.40  p.  m.. 
1.05  p.m.., 
8JM>p.m.. 
11.46  a.  m. 
3.20  p.m.. 
11.26  a.  m. 
2.Mp.m.. 
2.08  p.m.. 
4.15  p.  m.. 
9.88  a.m.. 
1.85  p.m.. 
4.66  p.m.. 
9.46  a.m.. 
11.80  a.m. 


159 
156 
156 
156 
156 
160 
161 
160 
161 
156 
161 
156 
156 
156 


Average 

▲Teraga  with- 
out teet8,4,6,8 

Special  teeii. 


Aug.  9,  2.20  p.  m., 
Aug.  11, 11.36  a.  n 


166 
161 


24.0 
28.8 
23.0 
28.0 
23.5 
28.0 
23.0 
24.2 
28.5 
23.8 
23.0 
28.8 
28.0 
23.0 


157.0     23.33 


157.6     23.81     151.1 


22.8 
83.2 


I 

i 


I 


150 
151 
149 
151 
160 
149 
152 
148 
150 
149 
152 
151 
154 
164 


160.8 


146 
149 


LH.P. 


496.5 


486.7 
491.7 
532.4 
492.0 
461.0 
536.6 


643.1 
515.5 
517.4 
522.3 


500.8 


514.6 


511.0 
490.4 


536.0 


534.2 
5^5.2 
566.2 
400.1 
456.3 
553.3 


1 


080.9 
9969 
098.6 
982.1 
918.2 
080.9 


553.71, 
530.31, 
654. 9|1, 
546.91, 


006.8 
045.8 
072.3 
069.2 


529. 81, 039. 6 


538.9 


1,048.5 


523.31,084.3 
501.9     992.3 


Head. 


17.0 
18.7 
18.1 
19.2 
18.1 
19.8 
19.2 
17.0 
23.2 
19.2 
18.1 
17.5 
17.5 
18.1 


18.62 


18.61 


21.5 

18.1 


I 


46.4 
45.8 
45.3 
54.5 
47.6 
45.3 
47.6 
47.6 
38.4 
43.0 
41.8 
43.0 
45.3 
46.4 


45.54 


44.55 


83.8 
88.4 


4.1 
4.2 
3.8 
2.3 
8.5 
8.4 
8.0 
8.7 
8.0 
3.5 
3.7 
3.3 
3.4 
3.5 


8.55 


5.8 
8.9 


I 


67.5 
68.2 
67.2 
76.0 
60.2 
6&5 
69.8 

6&a 

64.6 
65.7 
63.6 
63.8 
66.2 
68.0 


3.46       67.61 


66.71 


60.6 

60.4 


a  Forward  movement  of  dredge  per  r^volation  of  winding  engines,  ^  foot.    Batlo  of  speed  of  cuttera 
» speed  of  cutter  engine,  ^-. 

BNO  98 ^209 
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Heasnring barge.   (Areaof  water=2, 558.7 square  feet;  areaof  Band=2,532.5 

Date  and  hour. 

square  feet.) 

t 

•s 

^1 

it 

1* 

II 

III 

J1I 

i 

a 

? 

1 

a 

I 

>* 

1 

•si 

1 

1 
1 

1 

• 

\ 

1 

1 

% 

% 

r 
1 

1807. 

Feet. 

Feet 

Feet. 

Cu.n. 

7, 857. 8 

Ou.ft 

Feet. 

Feet. 

Cu.su 

rw.ydt. 

Aug.  2,  4.40  p.  m 

0.396 

3.467 

3.071 

102.05 

16.19 

0.398 

1,007.0 

12.8 

1,745.3 

Aug.  3, 1.05  p.  m 

.417 

2.958 

2.541 

6,501.7 

104.03 

16.50 

.300 

759.8 

11.7 

1,620.0 

Aug.  3,  8.50  p.  m 

Aug.  4,  11.45  a.m.... 

.338 

3.083 

2.745 

7, 026. 2 

98.27 

15.59 

.471 

1, 192. 8 

17.0 

2,224.3 

.496 

2.850 

2.354 

6.023.2 

76.24 

12.09 

.427 

1,080.5 

17.8 

1,  823. 7 

Ang.  4,  3.20  p.  m 

Aug.  5, 11.25  a.m.... 

.383 

3.167 

2.784 

7,123.4 

94.35 

14.96 

.208 

526.8 

7.4 

928.0 

.571 

2.788 

2.212 

5, 659. 8 

92.78 

14.71 

.439 

1,111.8 

10.6 

2,432.4 

Ang.  5,  2.44  p.  m 

.362 

2.408 

2.046 

5, 235. 1 

88.36 

14.01 

.518 

1.811.8 

25.1 

2,949.2 

Aag.6,  2.02  p.m 

.583 

2.900 

2.317 

5.928.5 

97.19 

15.41 

.180 

455.8 

7.7 

905.0 

Aug.  6,  4.15  p.  m 

.575 

2.633 

2.058 

5,265.8 

87.76 

13.92 

.375 

050.1 

18.0 

2,111.3 

Aog.7,».38R.m 

.429 

2.667 

2.238 

5,726.4 

94.65 

15.01 

.576 

1,457.7 

25.5 

3,212.4 

Aug. 7, 1.25  p.m 

.450 

2.650 

2.200 

5,629.1 

97.05 

15.39 

.317 

802.8 

14.3 

1,  8,^3. 2 

Aug. 7,  4.55  p.m 

.512 

2.700 

2.188 

5, 598. 4 

92.54 

14.68 

.263 

667.5 

11.0 

1,  47L  1 

Ang. 9,  9.45  a.m 

.342 

2.567 

2.225 

5, 693. 1 

93.33 

14.80 

.224 

567.3 

10.0 

1,  240. 0 

Ang.  9.  11.30  a.m.... 

Average 

Average  with- 

.421 

3.100 

2.679 

6. 856. 8  1  05. 23 

15.10 

.215 

5U.7 

7.0 

1,000.9 

.4482 

2.8524 

2.4041 

6,151.77|  93.845 

14.883 

.351 

888.38   14.76 

1,  829. 12 

1 

oatte8ts,4,6,8 
Special  tests. 

.4205 

2.8545 

2.4341 

6,228.48  95.238 

1 

15. 105 

.3514 

880.03 

14.60 

1,850.60 

15 

Ang.  9,  2.20  p.  m 

Ang.  11,11.35  a.m... 

.308 

2.716 

2.408 

6,166.5 

116.85 

18.45 

.242 

013.3 

0.0 

1,542.9 

16 

.467 

2.817 

2.350 

6.012.9 

100.22 

15.90 

.227 

574.0 

0.5 

1,277.5 

Date  and  hoar. 

Efficiency. 

t 

o 

1 

a 

t 

1 

111 

'P 

a 

^ 
^ 

h^ 
t 

u 

RemarkA. 

"5 

f'i 

In 

1 

1 

& 

1897. 

Ft.  lbs. 

Ft.  lbs. 

< 

Ou.yds. 

Pounds. 

1 

Aag.2,  4.40  p.m 

430,523 

569,305 

75.6 

169 

98.5 

37.2 

2 

Aug.  3, 1.05  p.m 

11443,428 

76.5 

37.2 

No    indicator    cards 

^ 

were  taken. 

8 

Aug.  8,  3.50  p.  m 

Ang.4. 11.45  a.m.... 

0412. 734 
362.140 

94.5 
98.5 

37.2 
34.0 

Do. 

4 

*566"995" 

■**63.'9'  ' 

*'i.*77* 

Test-barge   valve    not 
compl«)tely  open. 

5 

Ang.  4,  3.20  p.  m 

408.064 

548.295 

74.4 

.93 

104.5 

35.2 

6 

Ang.6,  lL25a.m.... 

397.214 

604,  230 

65.7 

2.21 

108.5 

36.8 

Teat-barge   valve    did 
not  cloae  and    open 

7 

Ang.  6,  2.44  p.  m 

385,420 

540,156 

71.4 

3.00 

100.5 

40.0 

completely. 
Catter    machinery 
broke  At  test. 

8 

Ang.  6,  2.02  p.  m 

414.880 

505,010 

82.1 

1.08 

115.5 

36.2 

Test-barge  valve    not 
completely  open. 

9 

f°«?'HSP™ 

354,831 

599,445 

59.1 

1.94 

96.5 

37.1 

10 

Aug.  7,  9.88  a.  m 

0388, 656 

110.5 
100.5 

33.4 
3?.  5 

No    indicator   oards 
wore  Uken. 

11 

-{'"g  JJ-25p.m 

385,773 

603,240 

63.9 

1.69 

la 

Aug.  7,  4.55  p.  m 

869, 0< 

» 

57! 

^,190    1 

64.2 

1.41 

102.5 

38.9 

a  Not  used  in  computing  averages. 
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Date  and  hour. 


1807. 
Aa^  9,  045  ••  m 

Aag.O,  U.aO».m.... 

Average 

Average  with- 
oattesta,4,0,8 

Special  UtU, 

Aug.  9,  2.20  p.  m 

Ang.U,  ll.a6a.m... 


Efflcienoy. 


H 

is 

111 
III 


FLJbt, 
886.152 

404,727 


l^ 


o  as 


Ft.1b9. 
580,766 

588,080 


300,747.9  571, 79a  0 


390,499.1  S7e,68L9      67.88 


440.675 
878,330 


568,865 
645,765 


66.5 
60.0 


68.68 


77.5 
69.8 


Cu,yds. 
1.16 


L620 


1.49 
L29 


I 

t 


I 

"S  . 


Pounds. 
06.5 


112.5 


101. 14 


1.595      09.41 


92.6 
110.5 


Remarks. 


85.5     In  sand  with  a  small 
percentage  of  gravel. 


35.4 


36.51 


36.8 


38.4 
34.9 


Do. 


Discharge  pipe  532  feet 
long,  using  cutters. 

Cutters  removed  from 
suction. 


Plats  No.  23..— Jfoifi  pumpina  emginee  of  U.  S,  dredge  Zeta,— Record  during  efficiency 
teets  at  New  Madrid,  Mo.,  January  and  Fehruairy,  1898. 

[Ideal  engine,  siae  16  and  26'inohes  by  18  inches.] 


Bevoln- 
tions 

minute. 

Steam 
pres- 
sure, 
pounds. 

Heads. 

I.  H.  P. 

Revolu- 

8eilM. 

Suc- 
tion, 
feet  of 
water. 

DeUv- 

fMtof 
water. 

Starboard  engine. 

Port  engine. 

Total. 

tions  of 
cutter 

High, 
pressure 
cylinder. 

Low- 
pressure 
cylinder. 

High- 
pressure 
cylinder. 

Low- 
pressure 
cylinder. 

engine 
minute. 

1 

178 
187 
182 
180 
179 
180 
179 
180 
flOO 

140 
152 
152 
152 
151 
151 
146 
156 
149 

1L9 
11.9 
11.5 
13.5 
12.4 
12.9 
14.0 
12.9 
15.8 

28.5 
28.5 
25.5 
28.5 
28.5 
28.5 
27.5 
28.5 
80.7 

228 
288 
225 
2A1 
288 
831 
232 
222 
260 

128 
110 
07 
110 
110 
115 
109 
101 
137 

174 
207 
196 
204 
197 
191 
195 
184 
272 

138 
178 
166 
165 
158 
154 
158 
149 
247 

658 
742 
682 
720 
698 
691 
694 
666 
916 

2 

3... 

4 

147 

5     

120 

6 

135 

7        

105 

6 

156 

9a 

a  Shaft  broke  outside  of  main  journal  on  starboard  engine  two  minutes  after  cards  were  taken. 
After  taking  card  No.  1,  governor  was  changed  to  a  more  sensitive  position. 
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Plate  No.  2D.^Ueeord  of  capacitj^  *ef  fs  af  V.  S.  dredge  EpBtUn. 


^ 

Condi- 
tionii.* 

i 

MmIh  fingliie  and  putop. 

1 

LH.P. 

Head, 

Dal*. 

i 

.2 

i 

|i 

1 

1 

B 
B 

i 

StaTbtnrd. 

Port. 

P 

i 

2  5   =5 

1 

E 

i 

ll 
.1. 

D 

3S 
-5 

1 

1 

1 

4 
t 

la 

0 

1 

If 

m  1^ 

El 

5 

1 

i 

1 

1^ 

3 

1 

letis. 

Bie. 

l^V 

rjf. 

Jf^. 

1 

Mot.  14/2 J5  p.m. 

m.2;l5 

7.R 

3,0  '153 

1(12 

170.  a 

85.5 

228,4 

124.1 

6n.B 

13.0  44.711.* 

M.!l 

•t 

Miira^i»25a,ta. 

102.  S  15 

K.5 

3.0    160 

181 

194.  § 

lOLS   232.4 

IKiO    042.0 

15,8  34.7 

3.4  ,:53.y 

^ 

Miir.16.4J)2p.m. 

fl2.fllS 

B.5 

4.4  .155    ,lfil 

170.5 

*ta.O    278.8    Irtn,  1  ,712  4 

I(i  4  34.7j*,4  W  s 

1 

Mnr.  I?,  7.3fl  a-m. 

54.  5  14 

7.3 

5.8   165     Itta 

333,0 

13fl.2   2C0.7    US.  8    775.7 

lS.ll37.7|3.e   5fl.« 

.1 

Mar.  17, 0/2&  fl.  ID . 

6J.5U 

7.0 

0.4 

les    tg-j 

231.7 

137.1    278.7  .I53.fi  ,801.1 

1».  8 37,  7  4.1   fits 

fl 

Mar.  17, 11,99  o^m 

W.4'11 

fi,0 

7.1 

ie«    181 

239.  t> 

139.8   239.0    11[».9    738,3 

n.0l37.7|4.3  50.0 

7 

Mnr.  17, 2. 2 If  p.  m 
Avcirape,  ex  dud- 

57.515    ^ao 

162    ml 

24  J,  e 

137.1  |2L*0.8 

lUT.e  ,717.1 

14.7          "       "■ 

30,7^5.3  :WkO 

1 

1 

lifcada 

S4.&>14  4 

T.W 

1           1 
|Wkfi7jJ59.41BLfl 

g34. 50,137.  fl4  257. 52 

135.20 

7lS.9Sl7.2m» 

4.aa5g.4i 

Jet       1 

MoMuriug  barg 

a,     (Area  of  water^2,55fiJ  Bqtiart  f«eli  ««  of 

Da  to. 

P 

1 
1 
1 

Uttip. 

BaDd^2,i*32.5  sqiiare  feet. J 

1. 
I 

Eicad.' 
1. 

1 

1 

i 

It 

!i 

1 

^      1 

1 

'6     1 

1 

S   1  .6 

s, 

« 

5'^ 

-1 

i 

1- 

^ 
r^ 

=         1 

k    1 

1^ 

i 

1 

i 

s 

1 

1 

& 

^ 

a-- 

a 

o* 

o- 

k 

1^  ■ 

o- 

a. 

go 

18D8. 

J 

Petft 

JVet. 

F«r. 

cw.y«t. 

Cm.  ft. 

F«t. 

FteL 

C'u./rtl. 

(?«.«(.. 

1 

Mi*r.l4,"J.45p.  m. 

-1R8     22.1    O.mMliS^T  '2.733 

6.  mta.  9 

57.22 

10.2 

0.274 

ees.e 

o.a 

757.1 

a 

Mar.  15.9.25  a.  m.'^TO     20.7 

.417  3.700   3  2«:^ 

8.4W.2 

81.  or. 

14,7 

,217 

549,  e 

1L5 

734.9 

3 

^Inr.TG.JOLlp.m.  ,!91      LH.4 

.43:t3,4H3    3.050 

T,S(W,o 

U.4ii 

16.B 

.410 

1,061.1 

la.a 

1.7118 

4 

Mir.l7,7;Wa  m..l224     31.  3 

.75^2.(j17    l.HGT 

4, 777. 1 

87.fi5 

15,7 

,404 

1.175.1 

24,0 

5.874.9 

5 

Mar,i7.U"^5&.JD..i2a2     :i2.5 

.31)0  2,467    2. 1157 

5,544.7 

90  10 

10.4 

.565 

1.430.9 

^.8 

3,103l2 

( 

Mar.17. 11.3»ji.Hi  i22H     ^-2.  5 

.&Oa3.9O0    2,400 

a,  140.  a 

0^.4& 

10.0 

,5S5 

1,405.5 

22.0 

3,822.3 

7 

Mar,i7,2. 214  11.111 

.140     ,3.^(1 

.3fi7|2.607    2.300 

5,  B85.0 

102.  ^15 

18.3 

.384 

072.5 

16.5 

X^^l 

AvcroKe.t'ii^lTid 

iiifi  UmIh  Nna 

iHUd  2. ,,.... 

.20a,0j31.2fl 

.  470  2. 8208  2,  a5«a 

e,  030. 34 

93.424 

16.78 

.477411,200.02 

I. 

30.W 

1,553. 4a 

aSocticm  pipei :  Two,  24  inches  in  dianiH^r^  li^QiEtli  from  muulh  to  pumji,  69fe*t.  Diftchafge  pip*' : 
Pmticter,  32  liki-lieii;  leti^tti  frum  ateru  ul  dr«Mlgu  U>  valve  id  bargv^  l,Q3vf«et;  li^mfUifrompuiiip  t^ 
valVD  in  tfarge,  1^121  iavt. 

b  Av^ra^ijs  of  N<mi.  3  t-o  §y 
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Date. 


"E/BMenej. 


8 
P 

lit 
III 


1^ 
1^ 


I 

§1 

'J 


Bemarkc 


1898. 
lC«r.l4,2.46p.l 


Hit.  IB,  9^  a.m.. 
Mar.lfi,  4.02  p.m.. 
Mar.  17, 7.38  a.m.. 

5  Mar.  17, 9.25  a.  m.. 

6  l&ar.  17,  IL  39  a.m. 

7  Mar.l7,2.21|p.m. 

ATerag«,ezolad' 
ing  teste  Koe. 
land  2 


Foot4b9. 
812,078 

270,009 
387,728 
320,490 
347, 110 
841,020 
302,003 


Foot-lbt. 
830,880 

868,100 
301,820 
420,085 
440,006 
400,006 
304,406 


08.0 

78.2 
83.0 
70.5 
78.8 
84.0 
91.8 


Lll 
2.40 
8.71 
8.87 
8.82 
8.14 


Poundt. 
100.0 

103.0 

100.2 

103.2 
07.5 
97.8 
99.2 


88.8 

82.8 
80.1 
83.1 
80.6 
86.3 
35.8 


Mnd    Inmpe   In  barse, 
not  average  material. 

Do. 
Medium  line  a 

Do. 

Do. 

Do. 

Do. 


840,884.0  411,900.0 


82.9 


8.888 


99.58 


85.80 


PzjLTB  No.  27.— fioooril  of  eapadty  teoio  of  U.  8.  dredge  Zeta. 


Date. 


Condi- 
tions.a 


II 


Hain  engine  and  pomp. 


1^^ 


I.  H.  P. 


Starboard. 


y^ 


Port. 


lO 


Total 


1888. 
Mar.  21, 2,25  p.  m... 
Mar.  22, 12.091  pjn. 
Kar.  23, 9.25  a.m... 
Mar.24.U.15a.m.. 
Mar.  24. 1.87p.m... 

Avenge  ..«. 


02.0 
00.0 

eo.o 

70.0 
OLO 


Feet, 
14 
18 
18 
14 
14 


FeeL 
7.6 
7.5 
8.0 
8.0 
8.5 


Feet. 

4.8 
0.0 
4.0 
8.2 
5.0 


180 
180 
155 
183 
180 


145 
150 
140 
140 
144 


182 
182 
182 
181 
180 


224.5 
218.8 
225.2 
215.4 
222.7 


137.1 
120.0 
122.3 
119.1 
120.0 


197.2 
197.5 
189.3 
180.7 
191.5 


159.0 
152.7 
141.4 
139.8 
144.2 


718.4 
689.1 
078.2 
001.0 
688.0 


04.04 


18.0  7.6 


4.0 


104.8  140.2 


181.4  221.22  185.74  192.44  147.54  080.94 


-— ionplpee:  Two,  24  indhea  in  diameter:  length  from  month  to  pnmp.  09  feet.  Diiioharge  pipe: 
uiameter,  82  inches ;  length  from  stem  of  dredge  to  yalye  in  barge,  1,080  feet;  length  -from  pump  to 
▼•Ive  in  barge,  1,121  f eef 
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Pi*4TK  No*  21.^Rec&rd  of  capacity  ksU  tyf  U,  S,  dredge  ^ela— Continueid. 


Main  ffDidnc  and 

Meas u rinif  barge .    { A  rea  of  water  - 

2,558.7  innaTft  feet  l  area 

Diit«. 

pump. 

of  fiiiinJ  =2,532.  5  Hqaare  f*cU 

E«*d. 

11 

!g       * 

'l 

JS-d 

i 
s 

1 

1 

1 

O 

1. 

I 

*S 

ll 

1 

1 

it « 

1 

J 

2| 

:5 

ft 

1 

P 

1. 

c 

1 

Q 
> 

a 

1 

1 

1 

1 

Mar.   21.    2,25 

Ftft 

fwt. 

Fff*!. 

£%./f. 

Gu.fi 

Fi'L 

F€f.t 

(?«/*. 

Vti.ydM. 

1      p.  m 

2     Mflr.  Ti.  12.091 

ia.0 

a4.7 

4.5 

'j2.  2  0,437 

2.717   2.300 

5,S^5,D"W.e2 

17  0 

1345 

873.7 

14.  H 

1,  S78.fi 

p.  Id  ....„„ . 
Mar.    23.    Q.S& 

12.4 

"•' 

3.3 

51.4 

.«5C 

1587    1 

.917 

1,805.0  81.75 

14.6 

.231 

585.  0 

11.0 

1.300,0 

IHD .-, 

Mar.  24,  11. IS 

10.2 

aG.  714.  2 

50.1 

.317 

2.817   5 

.500 

6,306.891.01 

16,5 

.274 

603.9 

iO.S   1,329.4 

G 

*m 

Mar.    24,     1,37 

m? 

35.7 

l.» 

51.  a 

.433 

3,150   2 

.717 

8,952.099.31 

17.  a 

,  222  562, 2 

8.1  ll,  0TO.fi 

P'n 

Average, 

11.3 

33,7 

4.2 

4B.2 

.433 

2,650  ? 

.217 

5,672.693,09 

16.6 

.227,571.9 

10.1  '1.244.1 

1L52 

35,1 

122 

5y.&4 

.45U 

ziaozii 

.3302 

5,0O2.3ai.9lHJIO,4g 

1            I 

.2508(157.94  11.14  1,3*1.73 

1           1          1 

Eflicii:! 

icy. 

^ 

^1 

-gj 

a 

H 

k| 

1 

^ 

^ 

1 

Dat»- 

111 

i 

4^ 

1 

Rtraart*. 

% 

ill 

0 

I 

■% 

^ 

^"'^ 

^ 

S 

Es 

£ 

^      J^^- 

j-oot-iif. 

Fcot4b,. 

Ou.  i/dr. 

pDMUdf 

Mar.  21, 2.35  p.  m,. 

aOft,fi77 

395,130 

78,4 

3.62 

100.0 

36.1 

Hc^dfnm    fine    aand. 
BliearwJ  4  pint  before 
tcaf  wn*  obtained. 

ModiuTu  duoBacd.  Twt 

Mw.22,l2mip.tn.     262.622 

379,005  1 

60.4 

i.a» 

05.0 

37.5 

made  aJt^r   sbearfnjf 
4  piua,  only  one  agi- 
tator mnnfnff. 
Mediamfineeand.  T«t 

Mar  23,8.25  a,  m.. 

287, 703 

373,  010 

77.3 

l.M 

04.5 

35,8 

mado   aft«r  ahoannir 

2  piOH. 

Mtdlnoifloea^nd.  T»t 

Mans*,  11.  IB  ft,  ni. 

313,413 

363,650 

S7.a 

1.62  1 

05.0 

36.6 

made  after  abf*riTi|: 

5  pinp  and  with  only 

Mar-24,La7pLUi.. 

283  J77 

378,400 

7*.  8 

L81 

93.0  ^    35.5 

one  ag]tal«r  running. 
Mediom  fine  aand-    No 
pln«  abeianvd. 

AvBrage . 

"* 

292,  aae 

377,817  1 

77.6 

1.98 

»5.5 

36.32 

i 
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Plate  No.  29.— Division  of  iitne  ofejfieienc^  iesU  of  the  U.  8.  dredge  Epsilon, 


Date. 

Placinff 
plant. 

Dredg- 
ing. 

• 

Chang- 
ing cute. 

Repairs. 

Making 
up  tow 
and  tow- 
ing. 

Capacity 
teste. 

Sundays 
and  holi- 
days, 
etc.  a 

Total. 

1898. 
Jan.  10 

Hours. 

Houn. 
6 

8 

i* 

17* 

•J* 

19 
6 

4 

Soun. 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 
24 

11 

16 

24 

12 

24 

13 

24 

14 

24 

15 

6 
18 

24 

16 

24 

17 

6 
12 

24 

18 

6 

24 

10 

1 

24 

20 

? 

24 

21 

•"" 

24 

22 

6 
18 

24 

23 

4 

24 

24 



1? 

1 

24 

25 

6 
9 

24 

Ftob.lO 

H 

10 

1 

24 

11 

i 

24 

12 

6 

24 

«ai-,ia 

14 
24 
24 
24 
24 

24 

14 

24 

15 

24 

le 

24 

17 

24 

18 

■1 

22} 
22 
19 
15 
2^ 
174 

1 

24 

19 

6 
18 

24 

20 

24 

21 

14 

1' 

4 

2 

1 

24 

22            

24 

23  

24 

24 

H 

24 

25          

24 

26 

6 
18 
14 

24 

27 

6 
6 

24 

28 

164 

24 

Total 

341 

isn 

55} 

464 

18 

110 

1184 

840 

Total  daratlon  of  efficiency  teste,  35  days;  percentage  of  "lost  time  "  to  '*  available  dredging  time/' 
cimsideEing  only  first  30  days,  10.82. 

•Indades  certain  authorized  stoppages  for  which  contractor  was  not  responsible. 
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DiviHon  of  time  of  effioienoy  teats  of  the  U,  8,  dredge  Zeta. 


Date. 

Placing 
plant. 

Dredg- 
ing. 

Chang- 
ing COM. 

B«pain. 

Making 

Qp  tow 

and  tow- 
ing. 

Capacity 
teats. 

Sundays 
and  holi- 
days, 
etc.  a 

Total 

1898. 
Jan.  10 

Houn. 
12 

Hour: 

•4 

*J2i 

ill 
lOJ 

Houn, 

1 

u 

1 

HHUTB. 

i 

Bowru. 

Houra. 

Hourt. 

Hoftrs. 
24 

11 

24 

12 

U 

13 

i 

24 

14 

24 

16 

6 
18 
24 
24 

7 

24 

16 

2* 

::::;";:; 

24 

17 

24 

18 



24 

19 

32 

8* 

0} 

li 

....!!!...  :::::-::-- 

24 

ao 

1 

24 

21 

24 

22 

\ 

6 
18 

6 
17 

34 

24 

23 

■ 

24 

24 

10* 

:::::;::::i  "::"::' 

24 

25 

24 

Feb.  10 

24 

11 

24 

12 

24 

Mar.18 

U 

5 

1 

ji» 

24 

19 

1 

24 

S:::::;;::;;:::::"" 

1 

34 

24 

21 

2i 

2} 

181 
15i 
13} 
17i 

24 

22 

34 

23 

2| 

24 

24 

! 

24 

25 

17* 
"1 

t 

6 
4 
34 

7* 

24 

26 

2 

24 

27 

24 

28 14 

lU 

i 

34 



Total 

41* 

249} 

16* 

87 

H 

10«| 

380 

730 

Total  duration  of  efficiency  tests,  30  days;  percentage  of  "lost  time  "  to  "available  dredging  time,** 
14.82. 

alndades  certain  authorized  stoppages  for  which  contractor  was  not  rusponsible. 
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Plate  No.  9^9.— Summary  of  dredging  operatiant,  ^itMtippi  Biver,  between  Cairo  and 
Grave*  Bayou  (£50),  during  l&w-water  eeaaon  of  1897. 


Name  of  dredge, 
locality,  etc. 


Resnlta  and  oonditions  of 


ALPHA. 

Medlev8B*r(30).. 
I'hillijM  Bar  (81)  .. 
Gold  Dntt  Bar  (158) 
Fleeces  Bar  (243) 


Total 

ATermge  .. 


Point  Pleasant  Bar 

(79> 

Phillips  Bar  (81).. 


Total 

Average  . 


I'Azellee  Bar  (82.5). 

PhiUips  Bar  (81), 
first  time 

tapper  Poiot  Pleas- 
ant Bar  (TO) 

Hatha  way  a  Bar 

^(104).... 

Bocky  Point  Bar 
(IfiO) 

Batsella  Bar  (01)  .. 

Phillips  Bar  (81). 
ieoondtime 


Total 

Average 

DELTA. 

UAQd  No.  34  Bar 
(179)  

Iiland  No.  40  Bar 

J?n) 

Presidents  Island 
Bar  (235) 


lalaod  No.  MBar 


(178) 

0weolaBar(l«4).. 
Graves  Bayon  Bar 

(250) ...: 


Total 

▲rerage 

Onmd  total. 


32 


2111 


19 


12 


40 


249 


a 


JVrt.     Ft 
4,89029.0 
2,900  32.5 
3,275  39.2 
4,340  36.8 


16,405 


34.4 


Ft. 
12.0 
11.6 
12.0 
12.0 


11.9 


8,077,52.915.0 
39,73549.616.0 


47,812 


5L2 


4,818 
14,633 


4,41045. 
8,06636.4 


27.3 
40.4 


5,880 
8,945 


47.8 
86.7 


8,49048.1 


49, 741 


47.6 


7,900 
6,900 


1,7502L8 


8,85082. 
4,90056.7 

4,06076.4 


15.0 
12.0 
0 
12.0 


.512. 


12.0 
12.0 


13.6 


75.8 
56.3 


27,850 


140,868 


61.6 


16.6 


12.6 


16.0 
16.0 
11.0 


716. 


0 
15.0 


7.9 


8.9113.5 


10. 
7.7 
8.5 

7. 


8.1 


8.3 


9.1 
10. 
6.7 


16. 0|  8.2 


14.8  8.7 


Fl. 
9.9 
9.7 
10.3 
10.5 


10.1 


1.3.0 
14.0 


114. 


4 

11.8 
11.8 
.6 


911. 


511. 
611. 


12.4 


12.1 


712. 


12.6 
12.5 


14.7 


12.2, 


2.2 


Ft.  Ft. 
8.6  21.3 
7.  5  23. 0 
7.123.0 
8.2,24.0 


7.922.8 


14.0  20.8 
17.0  21.5 


4.615.5 


3.8 


12.6  8.4 
7 
t.l 


1.4 


6.6 


21.2 


18.5 
16.1 
18.8 
19.1 
19.1 


6.7 


21.5 
2.020.9 


22.6 


19.2 

19.2 


18.9 


3.620.4 


18.3 


28.6 

34.3 

32.0 

29.7 
28.5 

27.2 


30.0 


136.0 
140.0 
139.0 
143.0 


139.6 


183.5 


128.6 
130.6 


129.6 


145.0 

143.8 

150.8 

140.8 

152.7 
160.0 

149.5 


147.6 


149.7 

160.2 

150.8 

148.7 
149.  t 

149.9 


148.9 


^1 
^§ 

II 

O 


Lbi. 
132.0  227.0 
133.0  230.0 
133.0  235.0 
136. 0  226. 0 


172.01 
165.0 


168.6 


132.0 

188.0 

140.0 

161.0 

140.0 
139.0 

137.0 


139.6 


164.0 

163.0 

155.0 

154.0 
154.0 

166.0 


164.2 


229.6 


it 


84.6.... 

85.8.... 


Dredged 


Feet.FM. 

1,700  70.0 
520  08.0 
700  120. 0 
920104.0 


2,600141.3 
5, 800  131. 7 


133. 0 

138.0 

136.0 

135.0 

135.0 
135.0  7.4 

132.0  6.2 


7. 5 1, 800 165. 0 


134.7 


76.0 

130.0 

120.0 

140.0 
120.  Ol 

127.0 


1,900180.0 

1,080196.0 

2,600153.0 

1,850184.0 
850198.0 

990  300.0 


7.2 


118.7 


1, 

1,960 

1,420 

850 
2,000 

1,660 


252.0 

101. 0 

53.0 

160.0 
116.0 

116.0 


Aerea, 
2.73 
1.17 
1.93 
2.20 


8.08 


a66 
17.64 


26.20 


4.64 

6.68 

4.82 

8.78 

5.70 
3.86 

6.82 


40.30 


7.75 

4.62 

1.72 

3.12 
6.33 

4.89 


36.88 


101.86 
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Plate  No.  89. — Summary  of  dredging  operaOonSf  MUsissippi  Biver,  hefween  Cairo  and 
Graves  Bayou  (260)^  during  low-water  season  of  1897 — Continued. 


Name  of  dredge, 
locality,  etc. 


DlTision  of  time  by  hoars. 


Date  of 
commencement 


Date  of 
completion 


I 

qq 


I. 

p  p 

1 


ALPHA. 

Moving  into  field. . 
Medleys  Bar  (30).. 
Phmii>8Bar(81).. 
OoldDn8tBar(158) 
Fleeces  Bar  (243).. 
Moving  to  winter 
qnarters. 


Oct  8. 12  night.. 
Oct  11, 12  night. 
Oct  23, 12  night. 

Nov.  1,8  a.  m 

Nov.  0,4  p.m.. 
Nov.  18,  U  night 


Oct  11, 12  night. 
Oct  23, 12  night. 
Nov.  1,8  a.m.... 

Nov.  9, 4  p.  m 

Nov.  18, 12  night 
Nov.  28, 12  night 


1881 

91 

881 
118 


16 


7S 
80 
66 

71 

ts 

240 


72 
288 

200 
200 
224 
240 


Total. 


73 


466 


29^ 


70 


25 


604 


5H 


1.224 


Moving  into  field.. 
Point  Pleasant  Bar 

(79). 
Phillips  Bar  (81)  .. 
Moving  to  winter 

quarters. 


Aug.  81, 12  night 
Sept  4, 7.80  a.  m 

Sept 29,7  a.m  .. 
Nov.  18, 12  night 


Sept  4, 7.30  a.m. 
Sept  29, 7  a.m... 

Nov.  18, 12  night 
Nov.  20, 12  night 


1521 
801 


13i 


26 
80 


79| 
69»| 

1,217 
48 


Total.. 


761     053} 


61 


GAMMA. 

Moving  into  field . . 

Laselles  Bar  (82.5). 

Phillips  Bar  (81), 
first  time. 

Upper  Point  Pleas- 
ant Bar  (79). 

Hathaway s  Bar 
(104). 

Bocky  Point  Bar 
(160). 

Batsells  Bar  (91)  .. 

Phillips  Bar  (81), 
second  time. 

Awaiting  develop* 
mentsand  mov> 
ing  to  winter 
qnarters. 


Ang.  31, 12  night 
Sept  4, 8.80  a.m. 
Sept.l6,6a.m  .. 

Oct  14, 8.30  a.m. 

Oct  19, 3.80  p.m. 

Oot.81,7a.m  ... 

Nov.8,9a.m 

Nov.  11, 2.80  p.  m 

Deo.  2, 8.15  p.m. 


Sept  4, 8.30  a. 
Sept.  16, 5  a.m... 
Oct  14, 8.30  a.  m 

Oct  19, 3.30  p.m. 

Oct.  81, 7  a.m.... 

Nov.  8, 9  a.m.... 

Nov.  11, 2.30  p.  m 
Dec.  2, 8.15  p.  m. 

Deo.  4, 4  p.m.... 


Total. 


97i 


DELTA. 

Moving  into  field.. 
Island  No.  84  Bar 

(179). 
Island  No.  40  Bar 

(211). 
Presidents  Island 

Bar  (285). 
Island  No.  84  Bar 

(178>. 
Osceola  Bar  (164).. 
Grraves  Bayon  Bar 

(260). 
Moving  to  winter 

qnarters. 


Total 

Grand  total. 


Aag.  81, 12  night 
Sept  9, 10.45a.  m 

Septl8,12.15p.m 

Oct  5, 12  noon... 

Oct 23,8  p.m ... 

Oct  28. 10.80  a.  m 
Nov.  7, 1.45  p.  m. 

Nov.  18. 12  night 


Sept  9, 10.45  a.  m 
Sept.l8,12.16p.m 


Oct  5. 12 

Oct  23, 8p.m... 

Oct  28, 10.80  a.  m 

Nov.  7, 1.45  p.m. 
Nov.  18. 12  night 

Nov.  28, 12  night 


69k 


808i 


170 
362 

06} 

221i 

112i 

2o4 


8 
12} 


262 


47 


7i 

H 

10} 


105} 


*1 

18i 
86 
67 

24 

151 


1,944 


19} 


168 

48}| 


127 

279| 

194 

77| 
6041 

4a} 


l.»3} 


eot 


8371214 


104i 
107} 
80} 
40} 

86} 

68 


87} 
28 
15 

7} 


68} 
150} 
147} 

W} 

46 
166 


472 


111} 


574}  16} 


94} 


206 


281}  2, 273 


'%... 


16i 

i 


11* 

14 

4 

6 
H 


»} 

77} 

9 

224 


00} 


002} 


8.115 


1,268}J87} 


1,418}  888 


93}| 

67 

17} 

18} 
16 


218 


21^ 
40^ 
486 

116} 

243} 
274 

240 


2.136 


7,»6 
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Pl^TB  No.  90. — Absirad  of  expendiiurea  during  ike  low-waUr  seaaan  of  1897. 


Boat. 


Iiooality  of  work. 


lAbor. 


Office 
pliM. 


enoe. 


Fael. 


Light, 
lug 
sup- 
plies. 


Dredge  Alpha . 


Dredge  Beta.. 


Dredge  Gamma. . 


Dredge  Delta . 


tooka. 


Mione* 

Vldalla.. 
Seareh... 


$270.18 

1,140.62 

626.48 

787.79 

733.82 

1,011.31 


4,570.18 


346.80 
8,024.60 
5, 170. 40 

188.66 


8,780.46 


Preparati  on  and  moTing  in  to  field 

Medleys  Bar  (30) 

Phillips  Bar  (81) 

Gold  Dost  Bar  (158) 

Fleeces  Bar  (243) 

Towing  to  winter  quarters 

Total 

Preparation  and  moving  into  field 

Point  Pleasant  Bar  (70) 

Phillips  Bar  (81) 

Towing  to  winter  quarters 

Total 

Preparation  and  moving  intofield 

Laselles  Bar  (82.5) 

Phillips  Bar  (81) 

Point  Pleasant  Bar  (79) 

Hathaways  Bar  (104) 

Rocky  Point  Bar  (160) 

Bataells  Bar  (91) 

PhiUips  Bar  (81) 

Towing  to  winter  qnarters 

Total 

Preparation  and  moving  into  field 

Lower  Island  34  Bar  (179) 

Island  40  Bar  (211) 

Presidents  Island  Bar  (235) 

Upper  Island  Na  84  Bar  (178) ... 

08ceoUBar(164) 

Graves  Bayou  Bar  (260) 

Towing  to  winter  quarters 

Total 

Inspection  boat 

Survey  boat '. 

.....do 

Grand  total 42,970.68 


2».91 
1,115.88 
2,661.91 

546.48 
1,048.72 

684.87 

824.30 
1,968.22 

635.78 


9^265.97 


819.98 

901.55 

1,689.39 

1,769.^ 

463.12 

978.87 

1,064.40 

949.56 


8,636.08 


$4.00 
7.50 
7.00 
7.35 
7.25 
1.00 


$68.25 
805.84 
179.65 
291.33 
804.74 
812.05 


$165.50 
502.13 
276.80 
357.00 
357.90 
299.47 


84.00 


1,461.86 


1,959.70 


2.16 

6.00 

28.00 


80.76 

670.17 

1,506.03 

89.64 


59.65 

1,603.05 

5, 678. 02 

165.10 


86.16 


2,297.50 


7,605.82 


1.04 
8.02 

15.00 
2.30 
&02 
5.72 
2.10 

10.94 
3.01 


67.28 
272.06 
677.05 
143.65 
281.75 
202.47 

90.86 
611.84 

64.27 


72.77 
804.06 
684.09 
153.89 
375. 19 
233.67 
144.40 
090.40 

18.21 


66.15 


2,311.22 


2,676.58 


L25 
8.76 
7.60 
7.50 
2.50 
8.75 
6.00 
1.60 


270.16 
294.58 
539.63 
594.65 
150.46 
275.80 
287.59 
255.06 


75.42 
281.71 
553.42 
573.42 
140.86 
281.70 
281.72 

66.48 


82,75 


2,678.88 


2,258.68 


6,087.76 

3,064.94 
2,606.38 


446.06 


46.14 
82.86 


1,064.11 

1,003.46 
708.83 


2,781.01 

672^07 
27L00 


782.62 


11,620.86 


18,019.86 


$1.05 
10.54 
8.45 
9.20 
9.20 
6.95 


45.39 


8.80 
15.00 
72.00 


90.80 


2.55 
9.32 

19.66 
2.95 
9.32 
6.84 
2.66 

13.98 
3.02 


68.80 


1.10 
8.60 
7.25 
7.35 
1.84 
3.65 
8.75 
8.60 


82.14 


84.75 


18.62 
L80 


291.10 


3340   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

Platii  Ho.  90. — Ahifraai  of  expenditures  during  ike  low^water  aeaeon  of  1897 — ConVd. 


Buat. 

Locality  of  work. 

Lubricants. 

Mlfloelta- 

neous  sup- 

plies. 

Hire  of 
plant. 

Total 

Dredge  Alpba..,.. 

Prennralicai  and-moying  into  field . 
Mmlc'VB  Bar  (30) 

$0.25 
26.80 
20.26 
24.30 
24.35 
3.85 

$509.23 

136.81 

32.14 

29.64 

80.88 

4.82 

2  029  74 

l^hiilirift  Bar  (81) 

1, 150  73 

Culd  DEiRtBar  (158) 

1, 507  41 

Fleetes  Bar  (248) 

1,468.14 

Towing  to  winter  qoarters 

Total 

1,639  45 

99.31 

134.29 

8,304.70 

pT^namtion  and  moving  into  field . 
Point  rieaaant  Bar  (79) 

DrtdgcUeta 

3.33 

66.00 

827.00 

.60 

2.75 
111.27 
558.37 

$114.00 

875.00 

2,742.00 

98.00 

613.25 
6,371.08 

Pbillire  Bar  (81) 

16,091.72 
48100 

Towing  to  winter  quarters 

Total 

Pre  pn  ration  and  moving  into  field . 
Uizflh'ii  Bar  (82.5) 

396.93 

672.89 

8,829.00 

23.568.05 

Df^dge  GMmmfi 

2.00 
50.24 
102.48 
19.85 
50.24 
81.89 
13.52 
84.04 

4.93 

130.00 
480.00 
1,085.00 
220.00 
460.00 
320.00 
130.00 
840.00 
100.00 

560.55 

71.27 
142.54 
80.63 
71.27 
40.63 
20.86 
122.16 

2,310.84 
5.337.73 
1, 119. 70 

Phillijtfl  Bar  (81) 

Poiut  I'kasant  Bar  (79) 

HiiMiHwaf  B  Bar  (104) 

2.299.51 

Jtmliv  Pdint Bar  (100) 

1,523  99 

BnUells  Bar  (91) 

728.20 

Phillioi  Bar  (81) 

4,241  58 

Towing  to  winter  qnartera 

Tertal 

829.17 

858.69 

498.86 

8.715.00 

18,951.27 

Prepn  ration  and  moving  into  field . 

Lower  Inland  34  Bar  (179) 

Iriaud  40  Bar  (211) 

DredgoDeltA 

2.00 
17.76 
32.52 
88.52 

9.60 
17.76 
19.76 

L27 

416. 50 
416.50 
797.00 
720.00 
200.00 
400.00 
480.00 
400.00 

1,586.41 

27.80 
60.85 
65.66 
14.60 
27.80 
88.61 

1.947.20 
3,687.06 
8,771.32 
988.88 
1.-989.33 
2, 175. 83 

Pnaidenta  Island  Bar  (235) 

TTpper  Iidand  No.  84  Bar  (178) . .. . 
OflcfloLA  Bar  (164) 

iiraveii  Biyon  Bar  (250) 

Towing  to  winter  quarters 

Total 

1,676.41 

184.09 

228.82 

8.880.00 

17,822.44 

iTiapection  boat .................. 

^t^-flmflr   Mlnne- 

24.62 

4.76 
88.02 

116.84 

77.84 
179.45 

10,654.65 

4,786.81 
8.887.29 

lonka. 
Stt^arner  V  id  alia  .». 

Survti  V  boat ...................... 

Sij'jijflp.r  SAftP(*.h 

..,..do, 

Gmnd  total 

1,056.41 

1.908.98 

11,374.00 

87,875.21 

TiJiTK  No.  9L— Abstract  of  expenditures,  United  States  dredging  fleet,  from  June  1, 1897, 

to  April  SO,  1898, 

Carecf  plaDt.-- 135,002.90 

Rep  aim  to  plant :  ' 

Dredge  Alpha $8,573.13 

Beta,,...,. 13,037.61 

Gamma..,. : 814.96 

Delta. 2,209.48 

EpsiloB 243.77 

Zeta 261.72 

Steamer  Miiinetonka 1,859.88 

Miuaif^sippi  - 151.58 

Vidalia..... 20.75 

Search 844.76 

Vnlcim... 233.60 

Pile  SiBkeF  No,    21... 113.42 

No.    61 4.80 

No.  971 449.61 

No.  SSI 9.72 

No.  982 6.84 

Meann ring  barge ^ 665.98 

BaigeNo.  201 14.72 

No.  208.-..,. 99.60 

Ho.  211.,-..,, 78.17 

No,  214....__ 14.43 

No.  215,,... 50.80 
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BaiMilS  of  plaDt— Continued. 

B«nmNo.228 $58.09 

Ski& 156.56 

—$29,863.43 

Testing  new  dredges: 

DiedgeGamniA 9,289.00 

Delta 5,975.45 

Epsilon 9,198.96 

Zeta 7,532.83 

3V996.24 

Field  opeTations: 
Diedgtng— 

AJpha $8,304.70 

Beta 23,568.05 

Gamma 18,951.27 

Delta 17,822.44 

68,646.46 

Inspection  (Minnetonka) : 10,554.65 

Snrveys— 

Vidalia 4,786.81 

Search 3,887.29 

8,674.10 

87,875.21 

Tools  and  appliances 10,642.07 

Total 195,379.85 

Appendix  1  F. 

BBFORT  OV  Afl8X8TA2f(T  XNGnntBR  O.  W.   STURTEVANT,  ON  TESTS  OF   UNITED   STATES 

DBBDGE  ALPHA. 

Unitbd  States  Dredge  Fleet,  New  Madrid,  Mo,,  June  9, 1898, 

Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  tests  of  the 
dredge  Alpka,  made  during  the  week  commencing  May  30,  and  ending  June  4,  1898: 

The  tests  were  made  opposite  the  foot  of  Island  No.  10,  about  5  mues  aboTe  New 
Madrid,  Mo.,  at  the  same  place  the  capacity  tests  of  the  EpHlen  and  Zeia  were  made. 

The  Vidalia  commenced  to  move  the  plant  into  position  on  May  30.  The  pipes 
were  coupled  up  and  the  first  test  made  on  June  1. 

The  results  of  these  tests  are  shown  on  plate  No.  92,  herewith.  The  foUowiDg 
remarks  are  added,  describing  each  test,  viz : 

Test  No.  " " ■—  -" "  -  "' 

Test  No. 
of  the  flat-top  i  _ 

a  well-defined  point  of  cut-off,  the  cover  of  the  high-pressure  valve  chest  was 
removed  and  the  valve  rod  found  to  be  badly  bent  and  the  edj^es  of  the  riding  cutoff 
valves  not  square  with  ports  of  the  high-pressure  valve.  The  cut-off  valves  were 
removed  and  the  connecting  rod  unshipped,  and  the  remainder  of  the  tests  made 
with  the  ent-off  valves  removed  from  the  engine. 

Test  No.  3  was  made  through  1,057  feet  of  floating  pipe,  the  edges  of  the  flat  pipes 
being  just  submerged. 

Test  No.  4  was  made  through  1,057  feet  of  floating  pipe,  under  conditions  appar- 
ently, at  the  time,  similar  to  test  No.  3.  About  one  minute  after  test  was  over  tl^e 
pipes  commenced  to  sink  by  a  wave  of  sand  starting  at  the  dredge.  The  suction 
pipe  was  hoisted  and  several  pieces  of  decayed  wood  were  found  wedged  in  the 
strainer  bars. 

The  low  test  may  be  partly  accounted  for  by  supposing  that  the  decayed  log  was 
encountered  b^  the  suction  about  the  moment  of  test  and  partially  stopped  the  flow 
of  water,  causing  the  pipes  to  clog  and  not  deliver  the  sand.  The  velocity  was  not 
very  low,  but  the  percentage  was  only  4. 

In  juBt  what  way  the  water  eonld  get  into  the  barge,  as  usual,  and  not  bring  the 
sand  with  it,  can  not  be  explained.  The  flat  pipes  were  loaded  to  nearly  awash. 
The  delivery  head  was  the  same  as  previous  test.  The  suction  head  was  higher,  but 
the  same  as  test  No.  5,  which  gives  about  the  same  yardage  as  test  No.  3.  It  is 
noted  that  the  sand  in  this  test  is  finer  than  in  any  of  the  ouiers. 

Test  No.  5  was  noted  at  time  of  test  as  being  average  conditions.  Flat  pipes  one- 
half  inch  submerged. 

Test  No.  6,  water  test  through  1,057  feet  of  pipe. 

Test  No.  7  was  made  after  buoying  up  the  Sat  pipes  by  placing  the  pontoons  of 
the  Zeta  on  either  sids  and  passing  lines  under  the  flat  pipes.  The  three  cylinder 
pipes  wore  not  buoyed. 
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All  tests  made  after  this  were  nnder  the  same  conditions.  About  five  minutes 
before  the  test  the  engi  ne  speeded  np  to  170  and  was  throttled  down  to  157  rev olations. 

The  delivery  head  was  ezoessiye  during  this  test,  and  soon  after  the  test  the  gauge 
failed  to  work,  showing  that  the  connecting  pipe  was  clogged  with  sand.  It  was 
cleaned  out  after  the  test. 

After  examination  of  the  cards  the  engineer  moved  the  low-pressure  eccentric, 
claiming  it  had  slipped.  I  did  not  know  of  the  change  until  after  test  No.  8,  when  I 
noticed  the  points  on  the  cards  and  inquired  about  it.  I  then  had  it  set  back  to  its 
original  place.  Cards  of  test  No.  7  show  some  change,  but  I  think  it  was  due  to 
load  ahd  not  to  slipping  of  eccentric.  In  fact,  the  eccentric  was  moved  in  the  wrong 
direction  to  eliminate  the  fault. 

Test  No  8  was  made  under  usual  conditions,  except  that  the  pipes  were  purposely 
overloaded  to  see  what  result  could  be  obtained.  Even  the  cylindrical  pipes  were 
totally  submerged. 

Test  No.  9  was  an  average  in  appearances  at  time  of  test.  At  8.10  a.  m.,  twelve 
minutes  before  the  test,  the  delivery  head,  which  was  28.1  feet^  suddenly  dropped  to 
17.7  feet,  owing,  probably,  to  partial  clogging  of  the  pipe  leading  to  gauge.  I  have 
calculated  this  test  both  ways,  and  think  it  proper  to  use  t^e  head  shown  twelve 
minutes  before  test.    These  results  are  specially  indicated  in  the  table. 

Considerable  trouble  was  caused  by  the  delivery  head  gauge  during  test  No.  8  and 
No.  9  from  dogging  of  pipe,  and  results  of  efficiency  may  not  be  very  accurate  for 
this  reason. 

Test  No.  10  was  made  through  525  feet  of  pipe,  the  flat-top  ones  being  buoyed  up 
by  other  pontoons. 

Owing  to  increased  depth  of  water,  the  speed  of  the  winding  engines  could  not  be 
increased  to  get  more  sand,  and  the  unbuoved  pipes  did  not  show  as  much  load  as  in 
test  No.  2. 

I  think  tests  No.  2  and  No.  10  may  be  taken  as  an  average  through  525  feet  of  float- 
ing pipe,  which  gives  an  average  of  1,557  cubic  yards  per  hour. 

Tests  No.  8  and  No.  5  may  be  taken  as  an  average  through  1,057  feet  of  floating 
pipe  under  field  conditions,  the  average  being  878  cubic  yards  per  hour. 

Tests  No.  7  and  No.  9  may  be  considered  capacity  while  pumping  through  1,057 
feet  of  pipe,  the  flat-top  ones  being  buoyed  up  by  other  pontoons.  This  average  is 
1,042  cubic  yards  per  hour. 

Plate  93  herewith  shows  the  indicator  cards  for  each  test.  On  test  No.  2  only  one 
end  of  the  low-pressure  card  was  obtained,  as  the  signal  from  the  test  barge  was 
misunderstood  and  the  engineer  shut  down  the  engine. 

Respectfully  submitted.  C.  W.  Sturtbvant,. 

AsHstant  Engin 

Capt.  H.  E.  Waterman, 

Corps  of  Engineers,  U.  S,  A. 


Platb  No.  92.—Beoord  of  capadtg  ieaU  of  United  States  dredge  Alpha. 


Conditions,  a 

f 

Main  engine. 

Main  pnmp. 
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Head— Feet  of  water. 
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Ft 
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June   1 

12.&5QOOII 

eo.5 

525,    12 

160 

156 

217.8 

250.0 

467.8 

9.6 

25.8 

8.1 

38.5 

2. 15  p.  m. 

95 

525     12 

6.9 

6.9 

165 

152 

217.9 

236.  C 

453.8 

13. « 

80.4 

3.0 

47.0 

12. 02  noon 

93.6 

1.057 

12 

7.5 

2.2 

165 

150 

186.1 

151.  fl 

337.7 

7.4 

85.0 

1.4 

43.8 

8. 55  p.  m. 

101.5 

1,057 

12 

6.7 

2.9 

125 

14£ 

170.  fl 

187.  C 

357.6 

10.2 

35.0 

1.2 

46.4 

9.16  a.m. 

101.5 

1,057 

10 

6.2 

6.5 

15C 

155 

198.  fl 
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897. 2|  10.2 
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1,057 
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88.6 

0.2 
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10  5.3 
12  6.7 

6.3 
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196.2 

194.4 

390.6*    9.1 

528.1 

1.5 

88.7 

10 

2. 20  p.  m. 

63 

525 

6.8 

160 

152 

213.1 

262.8 

475.9  14.2 

30.. 

8.1 

47.7 

a  Suction  pipe  80  inohea  diameter;  discharge  pipe  30  inches  diameter, 
of  suction  66  feet;  from  pump  to  stem  of  dredge  74  feet. 


Distance  from  pump  to  end 
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Platb  No.  92. — Record  af  capiioity  tests  of  United  States  dredge  Alpha— Continned. 


Jet  pmnp. 

Measoring  barge.    (Area  of 

water  =  2558.7  square  feet: 
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99 
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m  DeUTCory  head  observed  IS  minutes  before  test;  see  accompanying  report  for  additional  notes. 
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Rkport  of  Capt.  Mason  M.  Patrick,  Corps  of  Ekoinbers,  upon  Operations 
IN  THB  First  and  Sbcond  Districts. 

United  States  Engineer  Office, 

Memphis,  Tenn,,  May  SI,  1898, 
Colonel:  I  haye  the  honor  to  submit  the  following  report  of  operations  in  the 
first  and  second  diatriots  for  the  year  ending  April  30, 1898. 

first  district  (CAIRO  TO  FOOT  OF  ISLAND  NO.  40,  220  MILES). 

(Mmmlme.  Kf.  (fl  miles  helow  Cairo).— In  1889  and  1890  fiye  spur  dikes  of  bmsh  and 
stone  were  Duilt  alonir  a  caving  bank  in  front  of  this  place;  these  protected  2,200 
linear  feet  of  bank.  This  work  at  present  is  in  fair  condition  and  has  accomplished 
the  object  for  which  designed.  Some  caving  has  occurred  in  recent  vears  between 
the  dikes  where  the  bank  was  nnprotectea.  No  additional  work  is  required  at 
present. 

Hickwuin,  Ky,  (g6  miles  below  Cairo),— In  1889  a  mattress  of  brush  and  stone  930  feet 
long  was  placed  along  the  bank  in  front  of  this  town.    This  was  repaired  at  varions 
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times  and  the  work  extended  downstream  630  feet,  makine  the  total  length  of  revet- 
ment now  in  place  1,560  feet.    No  farther  work  is  reqoired  at  present. 

New  Madria,  Mo.  {71  miUs  below  Cairo).— The  bank  here  haa  been  rapidly  caving 
for  many  years.  In  1893  the  bank  alone  the  npper  portion  of  the  town  was  pro- 
tected by  900  feet  of  fascine  mattress  250  feet  wide,  and  the  upper  bank  paved.  Seven 
hnndred  linear  feet  of  similar  work  was  placed  below  this  m  1894. 

No  money  was  available  and  nothing  was  done  daring  the  year.  The  revetment 
in  place  is  not  sufficient  to  hold  the  entire  length  of  this  caving  bank.  An  addi- 
tional extension  should  be  made  of  at  least  1,200  feet. 

Plum  Point  Reach  {147  to  186  rniUe  below  Cairo).— The  works  of  improvement  in  this 
reach  have  extended  from  Daniels  Point  to  Craighead  Point,  Arkansas,  a  distance  of 
about  20  miles.  The  operations  have  been  fully  described  in  previous  reports.  In 
general  terms,  the  work  done  has  been  the  protection  of  caving  banks  bythe  construc- 
tion of  67,400  linear  feet  of  revetment  now  in  place,  the  closure  of  Gold  Dust  Chute  by 
means  of  pile  dikes  and  a  brush  and  stone  dam,  and  the  closure  of  Osceola  and  Bul- 
lerton  chutes  by  means  of  pile  dikes.  The  result  of  these  works  has  been  to  give  an 
increase  in  depth  over  the  crossings  in  Plum  Point  Beach  during  extreme  low-water 
stages. 

No  money  was  available  and  no  work  was  done  during  the  year. 

OONDITION  OF  WORKS. 

The  different  works  along  Plum  Point  Beach  appear  to  be  holding  fiftirly  well,  but 
there  are  a  nomber  of  places  where  slight  failures  have  occurred,  and  the  unrevetted 
portion  of  the  bank  has  caved  badly  during  the  past  two  years. 

At  Daniels  Point  there  are  three  breaks  in  the  revetment,  aggregating  about  1,300 
feet  in  length,  the  width  of  the  caving  varying  from  25  feet  to  200  feet. 

In  Ashport  Bend  there  are  three  or  four  places  where  the  work  has  been  injured. 
Two  of  these  were  due  to  breaks  in  the  old  levee  and  consequent  scour;  one  is  due  to 
a  settling  of  the  inshore  edge  of  the  mats,  one  to  a  caving  where  no  paving  was  ever 
placed. 

There  is  one  small  break  in  the  Fletcher's  bend  work  and  one  near  the  head  of 
Osceola  Bar.  This  latter  place  is  strongly  attacked  by  the  current  at  high  water. 
There  are  ouite  a  number  of  places  where  there  are  signs  of  weakness  just  about  the 
low-water  line. 

OAVINO  OF  UNPROTECTED  BANKS. 

Caving  has  been  active  wherever  the  bank  has  not  been  protected.  Along  the 
head  of  Fletcher's  b«pd  the  bank  has  caved  for  a  length  of  12,000  feet,  with  an  aver- 
age width  of  caving  of  300  feet.  This  has  destroyed  some  620  feet  of  the  npper  part 
of  the  Fletcher's  bend  revetment. 

Along  Upper  Osceola  Bar,  Just  below  New  Haven,  the  caving  has  extended  down- 
stream for  3,000  feet,  with  an  average  width  of  50  feet.  Above  the  head  of  the  1895 
work  the  bank  has  caved  for  a  length  of  7,000  feet,  an  average  width  of  400  feet  and 
a  maximum  width  of  630  feet.  Along  the  middle  of  Lower  Osceola  Bar  the  bank  has 
caved  for  some  4,000  feet,  with  a  width  of  about  60  feet.  Below  Bullerton  Bar  to 
Craighead  Landing  the  bank  has  caved  for  a  length  of  16,000  feet  and  a  width  of 
about  200  feet. 

There  has  been  some  settling  of  the  Gold  Dust  .dam. 

All  this  damage  and  caving  has  taken  place  since  November,  }L896. 

I  recommend  that  some  consideration  be  given  now  to  the  future  policy  to  be  pur- 
sued in  this  vicinity.  The  damage  already  done  to  the  work  is  comparatively  slight. 
It  can  be  repaired  at  little  cost,  if  undertaken  at  once.  Every  year  that  it  is  neg- 
lected the  damaged  area  will  increase;  its  ultimate  repair  will  be  more  difficult  and 
more  expensive.  The  most  critical- point  along  the  line  is  probably  in  Fletcher's 
bend,  where  the  cavinff  of  the  unprotected  bank  threatens  to  work  its  way  down- 
stream and  destroy  all  the  extensive  work  now  below  it.  This  can  probably  be  pre- 
vented by  holding  some  5,000  feet  of  the  bank  just  above  the  present  downstream 
end  of  the  caving.  It  is  not  believed  that  the  continued  caving  of  other  unpro- 
tected banks  will  work  any  immediate  serious  injury  to  works  in  place  or  to  navi- 
gation. Some  work  should  be  done  from  Daniels  Point  down  to  the  end  of  Buller- 
ton Bar  at  the  numerous  places  where  minor  damage  has  been  done,  or  where  there 
are  signs  of  weakness  and  fWure. 

LKVEBS. 

Lower  St.  Francie  levee  dUtriot  {80  to  B98  miles  below  Cairo),— The  area  which  wiil  be 
protected  by  the  levees  when  completed  will  be  3,490  square  miles. 
The  length  of  this  district  by  river  is  218  miles. 
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Former  reports  haye  given  the  length  by  the  levee  line  as  about  224  miles.  Revised 
locations  and  other  recent  changes  will  probably  reduce  this  length  to  about  215 
miles.  In  the  last  Annual  Report  the  length  of  the  levee  line  theu  built  was  given  as 
115  miles.  An  accurate  survey  was  made  of  this  line  in  May  and  June,  1897.  In 
closing  the  many  breaks  in  the  low,  weak  levee  around  Craighead  Point,  a  new  line 
was  run  across  the  point.  This  shortened  the  levee  line  about  5  milea.  The  length 
from  the  origin  of  tne  line,  about  1  mile  above  Point  Pleasant,  Mo.  (80  R.),  to  last 
year's  terminus  at  Pecan  Point  (195  R.),  is  now  105  miles.  Below  Pecan  Point  the 
St.  Francis  levee  board  during  the  year  constructed  17^  miles  of  levees,  so  that  the 
total  length  of  the  continuous  line  is  now  122^  miles.  Near  Walnut  Bend  (275  R.) 
there  is  a  levee  line  6  miles  long,  which  will  form  part  of  the  propoHed  continuous 
line  to  the  mouth  of  the  St.  Francis  River  (298  R).  Including  this  Walnut  Bend 
lincj  128^  miles  of  levee  are  now  in  place,  leaving  to  be  constructed  for  the  complete 
closmg  of  this  basin  about  86^  miles. 

The  last  annual  report  was  submitted  just  after  the  flood  of  1897.  That  report 
showed  that  there  were  some  thirteen  breaks  in  the  levee  line,  and  that  practically 
the  entire  basin  had  been  flooded  by  the  phenomenal  high  water  of  last  year. 

In  addition  to  the  breaks  above  mentioned,  there  were  six  places  where  failure 
had  occurred  in  the  Walnut  Bend  levee. 

At  the  date  of  the  last  Annual  Report  there  was  one  contract  in  force ;  this  with 
J.  H.  Gary  for  the  enlargement  of  the  levee  from  about  169^  R.  southward,  at  15  cents 
per  cubic  yard.     This  contract  was  satisfactorily  completed  on  July  20,  1897. 

From  the  money  made  available  by  the  sundry  civil  bill  of  June  4,  1897,  the  sum 
of  $63,550  was  allotted  to  levee  work  in  this  district.  From  the  same  act  the  sum  of 
$30,000  was  subsequently  allotted  for  the  repair  and  enlargement  of  the  Walnut 
Bend  levee. 

The  general  deficiency  bill  of  Julv  19,  1897,  made  available  $8,437.50  previously 
allotted  and  pledged  for  the  work  done  by  J.  H.  Gary  under  his  above-mentioned 
contract. 

The  available  money  was  used  in  closing  the  breaks  in  the  line,  and  in  doing  some 
little  repair  and  enlargement  at  especially  weak  places  along  the  line. 

The  work  done  between  May  1,  1897,  and  April  30,  1898,  including  the  Walnut 
Bend  work,  was  as  foUows : 

Cubic  yards. 

By  the  United  States 615,686 

By  the  locallevee  board 566,156 

Total 1,181,842 

The  United  States  expended  in  this  district  for  levee  construction  between  May  1, 
1897,  and  April  30,  1898,'the  sum  of  $87,514.93.  This  includes  office  expenses,  super- 
intendence, engineering  expenses,  and  contingencies.  The  average  cost  per  cubic 
yard  of  the  work  done,  including  the  above  items,  was  14.21  cents. 

For  high-water  protection  the  expense  incurred  by  the  United  States  between 
these  same  datee  was  $2,652.37. 

The  following  is  a  summary  of  the  levees  in  this  district : 

Cubic  yards. 

Constructed  by  the  United  States  to  April  30, 1897 2, 852, 124 

AddedfromMayl,  1897,  to  April  30,  1898 615,686 

Total 3,467,810 

Less  losses  due  tq  crevasses,  levee  abandoned  by  construction  of  new 
hues,  etc 453,000 

In  place  April  30, 1898 3,014,810 

Constructed  by  levee  boards  and  citizens  to  April  30, 1897 3, 575, 124 

Added  May  1, 1897,  to  April  30, 1898 566,166 

Total 4,141,280 

Less  losses  due  to  crevesses,  levees  abandoned  by  construction  on  new 
lines,  etc 116,666 

In  place  April  30, 1898 4,024,614 

Aggregate : 

Erected  by  United  States 3,014,810 

Erected  by  others 4,024,614 

Total  effective  in  place  April  30, 1898 7,039,424 

Ei^a  98 ^210 
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The  high  water  of  this  year  developed  many  weak  places  along  the  line  and  did 
some  damage  to  the  levee  at  exposed  points.  Considerable  work  was  required  to 
prevent  faimre.  Unless  this  damaee  is  repaired  and  the  weak  places  strengthened, 
it  is  doubtful  whether  the  line  can  oe  held  during  the  next  high  water.  To  do  this 
absolutely  necessary  work  will  require  the  putting  in  place  of  about  150,000  cubic 
yards  of  earth.    This  work  is  of  the  first  importance  and  is  strongly  recommended. 

Caving  along  the  river  front  of  the  town  of  Point  Pleasant,  Mo.  (80  R),  destroye<l 
about  9(K)  linear  feet  of  the  levee,  which  was  here  built  close  to  the  edge  of  the  bank 
and  protected  the  ^wn  from  overflow.  Money  was  available  to  close  the  gap 
thus  made  and  a  proper  line  for  the  new  levee  was  located.  The  local  levee  board, 
made  some  effort  to  obtain  the  needed  right  of  way,  but  without  success.  The  work 
was  therefore  not  undertaken.  The  citizens  seemed  to  take  but  little  interest  in  the 
proposed  work,  and  during  the  high  water  of  the  year  it  is  reported  that  they  made 
no  effort  to  effect  even  a  temporary  closure  of  the  gap.  A  small  levee  thrown  across 
Jordans  Bayou,  joined  to  the  main  line  and  to  a  high  ridge  running  back  of  the 
town,  will  probably  prevent  any  overflow  into  the  St.  Francis  basin.  It  is  recom- 
mended that  this  plan  be  followed. 

Although  the  flood  of  1897  demonstrated  plainly  that  the  established  grades  in  this 
levee  district  were  too  low,  the  amount  of  money  available  during  the  past  year  was 
not  sufficient  to  permit  the  necessary  enlargement  of  the  levees  to  be  undertaken. 

In  closing  the  crevasses  in  t.his  line,  the  new  levees  were  built  to  the  grades  estab- 
lished prior  to  1897.  These  grades,  based  upon  the  high  water  of  1882,  are  given  in 
detail  m  the  Annual  Report  for  1897,  p.  3699. 

To  enlarge  the  existing  levees  and  raise  them  to  a  uniform  grade  of  4  feet  above 
the  1898  water,  with  a  topping  of  50  cubic  yards  per  station,  will  require  the  putting 
in  place  of  about  4,000,000  cubic  yards  of  earth. 

No  accurate  surveys  have  been  made  for  the  location  of  the  portion  of  the  line  not 
yet  under  construction,  but  it  is  roughly  estimated  that  this  will  require  about 
11,000,000  cubic  yards,  in  addition  to  the  above. 

SECOND  DISTRICT  (FOOT  OP  ISLAND  NO.  40  TO  MOUTH  OP  WHITE  RIVBR,  180  MtLES). 

» 

Hopefield  Bend  (S£7-SS0  miles  hetow  Cairo), — The  revetment  in  this  bend,  now  about 
16,000  feet  long,  extends  from  Mound  City  Landing  to  Hopefield  Point;  it  was  begun 
in  1882  and  completed  in  1888.  From  1890  to  1893  extensive  repairs  were  made  along 
the  lower  10,000  feet  by  placing  wider  river  mats  and  revetting  the  upper  bank  with 
stone.  The  work  along  this  lower  10,000  feet  was  failing  on  account  of  its  narrow 
width  and  generally  weak  desi^pn. 

Some  damage  was  done  to  this  revetment  by  the  high  water  of  1897.  In  general 
this  consisted  of  scour  above  and  behind  the  bank  paving ;  in  one  place  the  sub- 
aqueous work  had  been  swept  away.  The  maintenance 'of  this  work  ia  of  vital 
importance  to  the  harbor  of  Memphis. 

For  the  necessary  repairs  in  Hopefield  Bend  the  sum  of  $20,000  was  allotted  from 
the  money  made  available  by  the  sundry  civil  bill  of  June  4, 1897. 

The  repairs  were  undertaken  in  November  and  completed  in  December,  1897.  The 
approved  prelect  provided  for  placing  a  fascine  mattress  along  the  portion  of  the 
work  where  the  subaqueous  revetment  had  been  carried  awav  and  the  building  of 
crib  dikes  founded  on  foot  mats  across  the  pockets  excavated  by  the  flood  waters. 

A  recent  examination  shows  that  the  worK  is  all  intact  and  that  the  cribs  are  ful- 
filling their  purpose  by  causing  considerable  deposits  of  material  in  these  depres- 
sions.    (For  further  details  see  report  of  Assistant  Engineer  Aug.  J.  Nolty). 

Memphis  Harbor  {gSO  miles  below  Cairo),— The  bank  for  a  length  of  10,166  linear  feet 
has  been  revetted  by  the  United  States,  and  for  2,206  linear  feet  by  a  system  of  dikes 
built  by  the  United  States  employees  from  funds  supplied  by  the  citizens.  Most  of 
the  work  placed  has  held  without  loss.  Along  the  upper  portion  of  the  harbor 
front,  extending  from  Wolf  River  to  below  Monroe  street,  a  large  sand  bar  has 
formed.  This  Has  made  the  compress,  elevator,  and  oil  mills  situated  above  the 
paved  levee  inaccessible  to  steamboats,  and  the  tailing  down  of  the  sand  bar  along 
the  paved  steamboat  lauding  has  shut  off  about  one-half  of  it,  or  1,600  feet,  to 
steamboat  use  during  low  stages  of  the  river.  At  the  date  of  the  last  annual  re- 
port there  remained  an  unprotected  portion  of  the  bank  1,200  feet  long  between 
the  lower  end  of  the  Government  revetment  and  the  bridge  company's  revetment. 
This  gap  should  be  closed  as  soon  as  possible.  There  has  been  some  reoent  caving 
of  the  high  bluff  alon^^  this  stretch. 

No  funds  were  provided  for  this  work  during  the  year  and  nothing  bat  minor 
repairs  were  undertaken. 

The  high  water  of  1897  did  some  damage  to  the  citizens'  dikes;  intermediate  dike 
No.  2i  was  practically  destroyed  and  the  shore  paving  near  the  ends  of  several  of 
the  other  dikes  waa  washed  away.  Considerable  scour  had  taken  place  and  the 
high  bank  was  being  undermined. 

The  project  approved  November  10, 1897,  provided  for  repairing  this  damage  by 
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lebnilding  the  iDjared  dike  and  restoring  the  paving  where  it  had  been  displaced. 
The  work  was  finished  in  December,  1^;  the  dangerous  sconr  haa  been  cnecked 
and  no  farther  failure  has  occurred,  (For  further  details  see  report  of  Assistant 
Engineer  Aug.  J.  Nolty.) 

WolfBwer  (£30  mOes  hel4>w  Cairo).— The  width  of  the  bar  in  front  of  Wolf  River 
at  low  stages  is  about  2,100  feet;  through  this  the  river  has  formed  a  fkirly  fixed 
channel  to  its  Junction  with  the  Mississippi. 

The  river  and  harbor  act  of  June  3. 1896,  made  available  for  the  improvement 
of  this  stream  the  sum  of  $35,000.  Tne  approved  project  provided  for  dredging 
and  the  removal  of  sunken  logs,  snags,  and  other  obstructions.  This  work  was 
duly  advertised;  proposals  were  openM  on  July  15, 1897,  and  award  was  made  to 
William  A.  Kirk,  the  lowest  bidder,  at  12  cents  per  cubic  yard  for  material,  measured 
in  scows.  The  contract  with  Mr.  Kirk  was  approved  by  the  Chief  of  Engineers 
August  6,  1897.  Work  was  eommenced  on  September  16,  1897,  and  prosecuted  as 
vigorously  as  possible,  but  under  many  difficulties,  until  November  22,  1897.  Dur- 
ing this  period  the  contractor  removed  29,638  cubic  yards  of  material  and  some  few 
obstructions.  The  small  width  of  the  waterway  at  low  stages,  the  many  interrup- 
tions from  passinp^  boats,  log  rafts,  etc.,  seriously  hindered  the  progress  of  the  work. 
As  no  work  of  this  character  had  previously  been  done  at  an^  great  distance  above 
the  mouth  of  the  river,  the  actual  difficulties  of  its  prosecution  had  not  been  fully 
developed. 

On  February  7, 1896,  the  contraotor  wrote  to  the  president  of  the  commission,  stat- 
ing the  obstacles  he  had  enconntered  and  asking  to  have  his  contract  terminated. 
This  letter  was  referred  to  me  with  instructions  to  render  a  report.  The  required 
report  was  sn'bmit  ted  on  March  8, 1896.  The  Chief  of  Engineers  d  irected  the  prepara- 
tion of  supplemental  articles  of  agreement  to  close  Mr.  Kirk's  contract.  These 
articles  were  prepared,  and  were  approved  May  5,  1898. 

There  is  stiU  available  for  this  work  about  $90,000.  At  an  early  date  authority 
will  be  asked  to  purchase  the  necessary  plant  for  doing  this  dredging.  It  is  believed 
that  the  mnch-needed  relief  can  be  obtained  most  effectively  and  most  economically 
by  a  plant  owned  and  operated  by  the  United  States. 

X<meomnah  JRoek  (SS6  mUw  helaw  Cairo).— This  obstruction,  consisting  of  a  ferrngi- 
nous  sandstone  and  cemented  gravel,  is  about  4  miles  below  the  Memphis  bridge 
and  about  70O  feet  from  the  Tennessee  shore.  It  has  been  a  source  of  annoyance  to 
boats  witii  heavy  tows,  owing  to  its  location  directly  in  the  channel. 

The  removal  of  this  rock  was  begun  in  1893  under  contract.  Later  the  work  was 
nndertaken  by  the  United  States  with  a  plant  constructed  for  the  purpose.  Very 
effective  woric  was  done  and  2,333  cubic  yards  were  removed  at  the  small  cost  ot 
11.88  per  cnbic  yard.    To  complete  the  improvement  as  provided  in  the  original 


project  and  to  increase  the  deptn  over  the  rock  to  8  feet  below  the  zero  stage  on  the 
Memphis  gage  will  require  the  removal  of  about  1,500  cubic  yards  of  the  rook.  This 
can  he  done  for  about  $3,000.    All  the  appliances  for  doing  the  work  are  on  hand, 


bnt,  as  there  was  no  money  available,  no  work  was  done  during  the  year.  This  is  an 
important  work;  the  cost  of  completing  it  is  small.  It  is  recommended  that  it  be 
finished  at  an  early  date. 

Helena  Rarhar  (306  mUe$  hehw  Cairo), — Six  hundred  linear  feet  of  continuous  revet- 
ment and  5  spur  dikes  were  built  in  1889,  protecting  about  3,000  feet  of  bank  along 
the  city  front.  The  two  lower  dikes  being  in  an  unfinished  condition,  the  bank 
caved  badly  in  their  immediate  Vicinity. 

As  described  in  the  last  annual  report,  some  additional  work  was  done  with  money 
provided  by  the  river  and  harbor  act  of  1896. 

The  revetment  now  in  place  covers  a  length  of  4,110  feet  of  caving  bank.  This 
revetment  should  be  extended  downstream  for  at  least  1,000  feet.  A  recent  exami- 
nation showed  that  the  existing  work  has  been  more  or  less  damaged  in  manv  places, 
and  considerable  repairs  are  urgentlv  needed  to  prevent  serious  failure.  The  small 
amount  of  money  available  rendered  it  impossible  to  do  any  work  during  the  year. 

LBVEES. 

White  River  Levee  diairid  (306  to  385  miles  below  Cairo),— The  length  of  this  district 
by  river  is  79  miles  and  by  the  levee  line  64.4  miles.  The  territory  to  be  protected 
Ib  a  narrow  strip  of  from  8  to  30  miles  in  width,  lying  between  the  Mississippi  and 
White  rivers,  and  having  an  area  of  about  910  square  miles. 

At  the  date  of  the  last  annual  report  there  were  14  crevasses  in  this  line,  made 
during  the  flood  of  1897,  aggregating  about  17,000  linear  feet  of  levee,  and  involving 
a  loss  of  about  350,000  cubic  yards.  The  entire  area  protected  by  the  levee  line  had 
been  flooded. 

There  was  one  incomplete  contract;  this  with  P.  McCadden  for  enlargement,  326- 
828  R.  Work  had  been  internipted  by  high  water.  It  ^as  resumed  in  June,  1897, 
and  satisfactorily  completed  August  3,  1897. 
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From  the  money  made  available  by  the  Biindiy  civil  bill  of  June  4,  1897,  the  sum 
of  $128,300  waa  allotted  for  levee  work  in  this  district. 

This  sum  was  insafficient  to  close  all  the  existing  crevasses.  After  careful  study 
it  was  reconmiended  to  close  the  breaks  near  the  extremities  of  the  line  and  to  leave 
open  for  the  present  those  near  the  middle.  This  recommendation  was  approved,  and 
the  work  was  undertaken  on  this  baHis. 

The  work  was  duly  advertised.  Contracts  made  with  the  lowest  bidders  in  each 
case  were  approved  in  October,  1897. 

There  were  eight  different  coutracts,  and  all  but  one  were  satisfactorily  completed 
before  April  30,  1898.  The  unfinished  contract  is  with  The  J.  S.  McTighe  Banking, 
Construction  and  Internal  Improvement  Company,  for  work  at  Sohoofliouse  Bayou. 
It  was  intended  to  have  this  crevasse  closed  before  the  high  water  of  this  year,*but 
circumstances  made  this  impossible.  The  time  for  its  completion  has  been  extended 
until  September  1,  1898. 

The  work  done  between  May  1,  1897,  and  April  30, 1898,  waa  as  follows: 

Cubic  yards. 

By  the  United  States 756,656 

By  local  levee  boards  and  others 11,800 

Total 768,456 

The  United  States  expended  in  this  district  for  levee  construction  between  May  1, 
1897,  and  April  30, 1898,  the  sum  of  $114,600.26.  This  includes  office  expenses,  super- 
intendence, engineering  expenses,  and  contingencies.  The  average  cost  per  cubic 
yard  of  the  work  done,  including  the  above  items,  was  15.15  cents. 

For  high- water  protection  the  expense  incurred  by  the  United  States  between 
these  same  dates  was  $5,492.80. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cubic  yards. 

Constructed  by  the  United  States  to  May  1,  1897 5, 225, 958 

Lost  by  crevasses,  caving  banks,  abandoned  by  building  on  new  lines,  etc      645, 136 

4,5t<0,822 
Addud  by  United  States  May  1, 1897,  to  AprU  30,  1898 756,656 

Total  in  place  April  30, 1898 5,337,478 


Constructed  by  levee  boards  to  May  1,1897 1,007,086 

Lost  bv  crevasses,  caving  banks,  etc.  (no  record). 

Added  by  levee  boards  May  1,  1897,  to  April  30,  1898 11, 800 

Total  in  place  April  30 1,018,886 


Effective  levees  in  place  in  this  district  April  30,  1898: 

Erected  by  United  .States 5,337,478 

Erected  by  levee  boards  and  others 1, 018, 8^ 

Total 6,356,364 

The  grades  adopted  prior  to  the  1897  high  water  are  given  in  the  last  Annual 
Report,  page  3704.  When  the  levee  line  wasbuilt  there  was  no  very  reliable  informa- 
tion upon  which  to  base  a  correct  grade  line.  Flood  heights  were  taken  from  local 
high-water  marks— mud  marks  on  trees  and  buildings.  No  contained  flood  of  any 
magnitude  has  passed  along  the  completed  line,  but  it  is  now  certain  that  the  adopted 
grade  lines  are  too  low,  and  that  the  dimensions  of  the  levees  must  be  much  increased 
ill  order  to  successfully  restrain  the  maximum  probable  flood. 

A  survey  is  about  to  be  made  to  determine  the  amount  of  work  necessary.  It  is 
roughly  estimated  that  the  entire  line  must  be  raised  to  a  grade  of  at  least  4  feet 
above  the  1897  high  water,  with  a  topping  of  50  cubic  yards  per  station,  and  ban- 
quettes must  be  placed  wherever  the  levee  is  12  feet  or  more  in  height. 

To  do  this,  and  to  close  the  existing  breaks,  will  require  the  placing  of  not  less 
than  6,000,000  cubic  yards. 

The  recent  high  water  developed  many  weak  places  along  the  line.  Unless  some 
work  is  done  to  strengthen  the  levee  at  these  points,  it  is  very  doubtful  whether 
disaster  can  be  averted  during  the  next  high  water.  To  properly  reinforce  the  weak 
places  will  require  about  500,000  cubic  yards  of  earth.  This  work  is  important,  and 
is  strongly  recommended. 

Upper  Yazoo  Levee  district  {£44  to  S65  miles  below  Cairo). — The  length  of  this  district 
by  nver  is  121  miles,  and  the  length  of  levee  lines  123.88  miles.  The  territory 
protected  by  the  levees  is  3,281  square  miles. 

When  the  last  annual  report  wns  submitted  there  was  one  crevasse  (Flower  Lake, 
300  L)  in  this  lino  made  by  the  high  water  of  1897,  and  the  information  then  gath- 
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erecl  tended  to  show  tbat  previonsly  adopted  grades  were  too  low  to  stand  a  flood  of 
the  magnitude  of  the  one  just  pa88e«l.  Snbseqneut  study  of  the  data  contirmed  this 
opinion.  It  was  made  evident  that  practically  the  entire  levee  line  most  be  raised, 
enlarged,  and  strengthened. 

The  grades  previonsly  adopted  are  given  in  detail  in  the  last  Annual  Report,  p. 
3702.  The  provisional  grade  adopted  ^r  the  work  done  by  the  United  States  during 
the  past  year  was  2  feet  above  the  high  water  of  1897.  On  the  crown  of  the  enlarj7<>d 
leveo  was  placed  a  topping  of  50  cubic  yards  per  station,  raising  it  about  2  feet 
more.  This  brings  the  levee  to  a  rather  sharp  crest,  but  as  a  temporary  expedient 
it  is  well  worth  what  it  costs.  Indeed,  there  is  reason  to  believe  that  it  niif^ht  be 
well  to  so  finish  off  the  crown  of  all  levees,  even  when  they  are  raised  to  the  selected 
grade.  It  provides  in  advance  earth  which  may  be  needed  in  possible  emergencies, 
and  at  a  much  less  expense  than  would  be  incurred  in  obtaining  it  during  a  high- 
water  fight. 

The  local  levee  board  is  well  equipped  for  doing  effective  work.  During  the  year 
this  body  did  much  toward  putting  the  line  in  a  proper  condition.  The  levee  board 
closed  the  Flower  Lake  crevasse. 

From  the  money  made  available  by  the  sundry  civil  bill  of  June  4,  1897,  the  sum 
of  $73,000  was  allotted  to  levee  work  in  this  district.  With  this  money,  and  the 
Kmall  balance  on  hand,  the  United  States  undertook  the  enlargement  and  repair  of 
the  S.i  sec.  76,  sees.  77, 78, 79,  and  the  N.  i  sec.  80.  The  work  was  duly  advertised. 
Contracts  were  made  with  £.  B.  Mantle  for  the  work  on  section  76,  and  with  HecHe 
Thomas  for  work  on  sections  77,  78,  and  79.  These  contracts  were  approved  October  4, 
I'^O?.  Upon  my  recommendation  the  Secretary  of  War  authorized  an  open-market 
agreement  with  Martin  Jennings  &  Co.  for  the  work  on  section  80. 

The  work  on  section  76  was  satisfactorily  completed  on  April  1 ;  on  section  80,  April 
I't,  1898.  The  remaining  work  is  still  in  progress  and  will  probably  not  be  finished 
before  .Tuly,  1898. 

Cubic  yards. 
There  was  constructed  by  the  United  States  from  May  1, 1897,  to  April  30, 

1898 288,702 

And  by  the  local  levee  board  during  the  same  p&riod : 

Embankment 2,262,297 

Mack  ditoh  excavation,  etc 204,922 

Total  work  done 2,755,921 

The  United  States  expended  in  this  district  for  levee  construction  between  May  1, 
iwn,  and  April  30, 1898,  the  sum  of  $50,497.63.  This  includes  office  exp<'nses,  super- 
intendence, engineering  expenses,  and  contingencies.  The  average  cost  per  cubic 
yard  of  the  work  done,  including  the  above  items,  was  17.49  cents. 

For  high-water  protection,  the  expense  incurred  by  the  United  States  between 
the,««e  same  dates  was  $3,953.68. 

The  following  is  a  snmmary  of  the  levees  in  this  district : 

Cubic  yards. 

Constructed  by  the  United  States  to  May  1, 1897 4, 351, 6<)9 

Lost  by  caving  banks,  crevasses,  abandoned,  etc 225, 1 10 

In  place  May  1, 1897 4,126,55!) 

Added  by  United  States  from  May  1, 1897,  to  April  30,  ISU.J 288,  702 

Total  in  place  April  30, 1898 4,415,261 

Constructed  by  levee  board  to  May  1, 1897 8, 585, 556 

Lost  by  caving  banks,  crevasses,  abandoned,  etc.  (estiniatcil; 785, 870 

7,  799,  686 
Added  by  levee  board  May  1, 1897,  to  April  30, 1898,  including  muck  ditch 
and  excavation  work 2,467,219 

Total  in  place  April  30, 1898 10,266,905 

Levees  in  place  April  30, 1898: 

Krected  by  United  States 4,415,261 

Erected  by  local  levee  board 10,266,905 

Total  in  place 14,682,166 

The  eatimated  yardage  required  to  raise  and  enlarge  this  levoe  line  to  the  grades 
indicated  as  necessary  by  the  high  water  of  1897  is  approximat'ly  18,000,000  cubic 
yards. 
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GENERAL  REMARKS  ON  LEVEE  WORK  IN  ALL  THREE  LEVEE  DISTRICTS. 

All  levee  work  was  pushed  as  vig^orously  as  possible,  but  it  was  carried  on  under 
many  adverse  conditions.  During  September^  October,  and  November,  on  aoconnt 
of  the  presence  of  yellow  fever  at  several  points  in  the  Mississippi  Valley,  many 
localities  along  the  river  established  rio^id  quarantine  regulations.  The  contractors 
who  had  not  moved  on  their  work  w^®  prevented  from  doing  so;  those  who  had 
mnde  a  beginning  were  hampered  in  their  efforts  to  obtain  the  needea  supplies,  mate- 
rial, and  labor.  Quarantine  restrictions  were  generally  removed  in  the  latter  part 
of  November.  During  December  and  January  the  weather  was  most  unfavorable 
for  levee  work;  much  time  was  lost  on  account  of  rain.  This  heavy  rainfall,  rather 
unusual  at  such  a  time  of  the  year,  caused  the  river  to  rise  rapidly  in  January;  the 
borrow  pits  were  filled  with  water,  and  all  work  interrupted.  Much  emergency 
work  had  to  be  done  at  considerable  expense.  Fortunately  the  river  came  to  a  stand 
just  short  of  the  point  beyond  which  great  damage  might  have  been  done. 

This  rise  further  delayed  the  completion  of  the  work. 

A  period  of  good  working  weather  followed,  and  all  of  the  most  important  work 
was  finished  before  the  highest  wat«r  of  the  year  came  against  the  levees. 

SURVEYS,  GAUGES,  AND  OBSERVA'llONS. 

In  June  and  September,  1897,  surveys  were  made  of  Memphis  Reach  and  Harbor, 
including  Hopefield  Bend.  These  surveys  show  that  but  little  change  has  taken 
place  in  this  vicinity  during  the  last  two  years.  The  bar  in  front  of  the  upper  part 
of  Memphis  Harbor  and  of  the  steamboat  landing  has  increased  in  height,  but  has 
not  moved  downstream.  As  long  as  the  shore  line  in  Hopefield  Bend  can  be  held  in 
its  present  position  it  seems  reasonable  to  believe  that  no  substantial  ehange  will 
take  place  along  the  water  front  of  Memphis. 

In  January,  1898,  a  survey  was  made  of  Plum  Point  Reach  to  determine  the 
changes  during  the  year  and  the  condition  of  the  works.  The  information  thns 
acquired  is  detailed  in  this  report  under  its  proper  head. 

In  May,  June,  and  July,  1897,  a  survey  was  made  of  the  entire  St.  Francis  levee  line, 
including  the  levee  at  Walnut  Bend.  Permanent  mile  posts  have  been  established 
along  the  line,  and  much  useful  information  was  collected. 

In  November,  1897,  a  small  survey  was  made  near  Point  Pleasant,  Mo.  (80  R),  to 
determine  the  damage  to  the  levee  by  the  caving  of  the  river  bank,  and  to  locate  a 
new  line  to  close  the  gap  thus  made. 

Other  small  surveys  were  made  during  the  year  as  work  progressed  at  various 
places.    All  field  work  was  plotted,  and  all  observations  were  carefully  worked  np. 

STAGES  OF    THE  RIVER  DURING    THE    TEAR,  AND  VARIOUS  GAUGE  RECORDS  EN  THE 
FIRST  AND  SECOND  DISTRICTS. 

The  last  annual  report  was  written  before  the  great  flood  of  1897  had  entirely 
subsided.  During  the  remainder  of  the  calendar  year  river  conditions  were  about 
normal. 

There  was  a  good  stage  of  water  during  the  summer  months.  September,  Octo- 
ber, and  November  were  very  dry ;  the  river  fell  rapidly.  The  lowest  stage  was  reached 
at  Cairo  on  October  21,  when  the  gauge  read  -f-2.5  feet,  which  was  3.5  feet  above 
the  lowest  recorded  reading;  at  Memphis  on  October  28,  when  the  gauge  read  -H).2 
footjwhich  was  2.85  feet  above  the  lowest  recorded  reading,  and  at  Helena  on  Octo- 
ber 29,  when  the  gauge  read  —0.8  foot,  which  was  2.2  feet  above  the  lowest  recorded 
reading. 

The  heavy  rains  of  December  and  January  caused  the  river  to  rise  rapidly;  this 
rise  bore  considerable  resemblance  in  its  magnitude  and  in  the  time  of  its  arrival 
to  the  January  rise  of  1891.  The  river  reached  iust  a  little  above  a  bank-full  stage 
before  it  came  to  a  stand.  Some  little  protection  work  was  done  in  the  diflercnt 
levee  districts  at  places  where  complete  closure  of  existing  breaks  had  not  been 
effected.  No  considerable  damage  was  done,  but  the  borrow  pits  were  filled  with 
rain,  river,  and  seep  water;  all  work  was  thereby  delayed.  Active  operations  were 
resumed  as  early  as  possible;  all  crevasses  but  one  (Schoolhouse  Bayou,  White  Biver 
district)  were  securely  closed  before  the  coming  of  the  highest  water  of  this  year. 
Heavy  rains  throughout  the  valley  of  the  Ohio  River  in  March  swelled  that  stream 
to  flood  proportions.  On  March  29  the  Cincinnati  gauge  read  61.4  feet,  which  was  0.3 
foot  higher  than  the  maximum  reading  in  1897.  The  crest  of  this  rise  reached  Cairo 
on  April  6,  with  a  gauge  reading  of  49.8  feet,  which  was  1.9  feet  less  than  the  highest 
reading  in  1897,  and  2.37  feet  less  than  the  maximum  recorded  reading,  1883. 

The  flood  of  this  vear  is  not  comparable  with  that  of  1897,  except  as  to  the  heights 
attained.    At  nearly  every  observed  point  in  these  districts  below  Cairo  this  year 
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the  heip^bt  reached  was  fipreater  than  ever  before  known  except  in  1897.  This  year 
the  Cairogauge  remained  above  40  feet  for  twenty -fiye  days,  as  compared  with  sixty 
days  in  1S§7. 

LOWER  ST.  FRANCIS  LBVBB  DISTRICT. 

As  soon  as  it  was  evident  that  the  levees  wonld  be  serionsly  strained,  men  and 
materials  were  sent  to  selected  points  along  tbe  levee  line.  The  United  States  em- 
ployeee  took  entire  charge  of  a  portion  of  the  linC;  while  the  local  levee  board  cared 
for  the  remainder.  Considerable  work  of  the  usual  character  was  done;  the  line 
was  held  intact.  This  was  the  first  contained  flood  of  any  magnitude  to  pass  along 
this  front.  Careful  record  was  made  of  the  greatest  heights  obtained  at  many  points ; 
the  data  secured  will  be  valuable  in  the  future  determination  of  levee  grades.  The 
numerous  breaks  along  this  line  in  1897  made  the  record  of  the  high  water  of  that 
year  very  imperfect. 

As  the  maximum  gauge  reading  at  Cairo  this  year  was  1.9  feet  less  than  in  1897,  it 
seems  reasonable  to  uelieve  that  with  no  breaks  in  the  levee  line  the  water  surface 
last  year  would  have  been  about  2  feet  higher  at  all  points  than  the  heights  reached 
in  1898. 

The  water  of  this  year  is  really  the  best  available  ffuide  to  the  solution  of  the 

Sroblem  of  proper  grades  for  these  levees.    It  is  probably  a  safe  assumption  that  the 
t.  Francis  levees  must  be  raised  and  enlarged  to  a  grade  line  at  least  4  feet  above 
the  high  water  of  this  year. 

To  this  report  is  attached  a  profile  showing  the  high-water  line  of  this  year,  that 
actually  observed  in  1897,  and  this  latter  line  as  it  might  have  been  if  no  breaks  had 
occurred  in  the  levees. 

WHITE  RIVKR  LEVKB  DISTRICT. 

The  many  breaks  in  this  line  durinjj^  1897  rendered  the  observed  heights  attained 
by  tbe  flood  of  that  year  of  comparative  little  value  except  as  a  general  demonstra- 
tion of  the  fact  that  the  adopted  gi-ade  lines  were  much  too  low.  It  did  not  afford 
any  reliable  basis  for  the  fixing  of  future  levee  grades.  As  previously  stated,  it  was 
necessary  thie  year,  on  account  of  lack  of  funds,  to  leave  open  the  breaks  near  the 
middle  of  the  line.  A  considerable  volume  of  water  escaped  through  these  open- 
ings; this  of  course  modified  the  high-water  line  of  this  year.  Some  little  infor- 
mation waa  gained  as  to  the  effect  of  these  breaks.  At  Helena  the  maximum  gauge 
reading  in  1898  was  49.2  feet,  which  was  2.6  feet  less  than  the  actually  observed 
maximum  in  1897,  and  probably  4.0  feet  less  than  the  height  which  would  have 
been  reached  last  year  if  no  crevasses  had  occurred  in  this  vicinity.  There  is  still  no 
exact  information  upon  which  to  establish  proper  ^ades  for  these  levees ;  it  seems 
reasonably  certain  tnat  in  the  upper  part  of  the  district  they  must  be  raised  to  at 
least  6  feet  above  the  high  water  of  thisyear.  To  close  the  existing  breaks  to  the 
present  grade  will  be  to  invite  disaster.  The  possible  damage  which  can  be  done  by 
the  water  which  passes  through  these  openings  is  slight.  It  is  recommended  that 
no  effort  be  made  to  close  them  until  the  rest  of  the  line  la  enlarged  and  much 
strengthened. 

UPPBR  YAZOO  LBYBB  DISTRICT. 

The  Flower  Lake  (300  L)  break  last  year  and  the  many  crevasses  on  the  opposite 
Bide  of  the  river  modified  the  high- water  readings  of  1897.  During  the  passing  of 
the  flood  of  this  year  the  Flower  Lake  break  was  closed,  but  the  opening  still  exist- 
ing in  the  White  River  line  exercised  a  marked  influence  on  the  height  attained 
along  the  Yazoo  levees.  It  is  certain  that  with  continuous  lines  of  levees  on  both 
Bides  of  the  river  in  this  vicinity  the  Yazoo  levees  must  be  raised  and  enlarged 
in  order  to  successfully  withstand  a  flood  like  that  of  1897. 

GAUGB  READINGS  AT  MBMPHI8. 

There  is  considerable  confusion  in  the  existing  records  of  the  high- water  reading 
here  in  1897.  The  United  States  weather  observer  gives  it  as  37.1  feet;  Captain 
Fitch  in  his  annual  report  gives  it  as  37.8;  elsewhere  in  the  last  annual  report  of 
the  Commission  it  is  given  as  37.7;  the  official  gauge  reports  published  by  the  Sec- 
retary of  the  Commission  give  it  as  37.6 1  the  records  of  this  office  give  it  as  37.68. 
It  is  stated  that  before  the  river  ceased  nsing  the  gauge  at  the  foot  of  Beale  street 
▼as  washed  away ;  subsequent  readings  were  taken  on  a  gauge  near  the  foot  of  Jef- 
ferson street.  The  Weather  Bureau  observer  states  that  he  had  previously  noted  a 
difference  of  0.6  foot  between  the  readings  of  these  two  gauges,  and  he  accordingly 
diminished  the  maximum  observed  reading  on  the  Jefferson  street  gauge  by  this 
amount.  It  must  be  remembered  that  the  Jefferson  street  gauge  is  so  located  that 
the  filling  and  emptying  of  an  eddy  influences  its  reading. 
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Before  the  liigh  water  of  this  year  the  Beale  street  gauge  had  been  carefaUy 
reestablished.  The  maximum  reading  on  this  gauge  this  year  was  37.22  feet.  Care- 
ful observations  were  taken  this  year  at  the  highest  stage  of  the  difference  of  read- 
ing between  the  tw«  gauges  above  mentioned,  and  it  was  found  that  the  Jefferson 
street  gauge  read  0.37  foot  above  the  gauge  at  Beale  street.  The  maximum  reading 
of  the  Jefferson  street  gauge  in  1898  was  37.59,  or  about  0.1  foot  less  than  in  1897. 

All  gauge  readings  and  local  high-water  marks  indicate  that  near  the  upper  part  of 
Memphis  Harbor  the  high  water  of  1898  reached  about  the  same  height  as  in  1897. 
Just  above  the  bridge  tne  1898  water  was  from  0.2  foot  higher  on  the  Tennessee  side 
of  the  river  to  0.5  foot  higher  on  the  Arkansas  side  than  in  1897. 

For  the  purpose  of  protecting  the  approaches  to  \t»  bridge  across  the  river  just 
below  Memphis,  the  bridge  company  has  built  embankments,  which  have  undoubt- 
edly lessened  the  area  of  cross  section  of  the  available  waterway  at  the  bridge  site 
and  dammed  back  the  water  above  the  bridge. 

PLANT. 

Most  of  the  plant  which  has  been  accumulated  in  these  districts  is  now  stored  near 
Memphis,  the  floating  property  being  tied  to  the  bank  a  short  distance  below  the 
bridge.  This  plant  cousists  of  steamboats,  quarter  boats,  shop  boats,  graders,  pile 
drivers,  barges  of  all  kinds,  miscellaneous  craft,  machinery,  and  the  necessary  outfits 
for  large  working  parties.  There  are  now  borne  on  my  property  return  some  24,000 
articles,  the  original  cost  of  which  was  about  $450,000. 

Most  of  this  plant  is  in  fair  condition.  To  keep  it  fit  for  use  repairs  must  be  made 
from  time  to  time.  The  care  of  the  plant  and  the  absolutely  necessary  repairs  will 
require  the  expenditure  of  about  $25,000  each  year. 

The  only  addition  of  any  moment  made  to  the  plant  during  the  year  was  a  new 
steam  towboat  named  Chiscaj  which  was  built  by  Ed.  J.  Howard  at  JefiersoAville, 
Ind.,  under  contract  approved  February  26,  1897.  The  contract  price  was  $25,900. 
This  boat  was  delivered  at  Cairo,  111.,  on  August  14,  1897.  The  Chisca  is  160  feet 
long,  30  feet  wide,  engine  cylinders  18  inches  in  diameter,  with  7-foot  stroke.  The 
machinery  and  boilers  were  built  by  Charles  HegeXvald  Company,  at  Albany,  Ind. 
The  boat  is  well  adapted  for  the  service  for  which  it  was  designed,  and  has  proved 
its  usefulness.  The  specifications  and  drawings  for  this  boat  were  prepared  in  this 
office  by  Assistant  Engiueer  W.  M.  Rees. 

Repairs  were  made  during  the  year  to  many  pieces  of  floating  property,  the  most 
important  being  the  rebuilding  of  the  hulls  of  the  steamers  H.  L.  Abbot  and  H.  M. 
Graham,  This  work  was  done  by  United  States  employees  in  the  Government  dry 
dock  here. 

By  authority  of  the  Chief  of  Engineers,  September  23, 1897,  two  barges  were  trans- 
ferred to  the  Marine -Hospital  Service  for  use  as  a  quarantine  station. 

By  authority  of  the  Chief  of  Engineers,  February  25,  1898,  the  steamer  Titan  and 
twelve  barges  were  temporarily  transferred  to  the  officer  in  charge  of  the  Third 
district. 

In  compliance  with  orders  received  April  4  from  the  Chief  of  Engineers,  the 
steamer  Chisca  w&s  sent  to  Shawneetown,  111.,  which  place  had  been  flooded  by  the 
breaking  of  the  levee  in  front  of  the  town.  The  boat  and  crew  rendered  such  assist- 
ance as  was  possible  to  the  local  authorities  until  April  12,  and  returned  to  Memphis 
on  April  14. 

(For  further  details  see  report  of  Assistant  Engineer  Aug.  J.  Nolty,  in  charge  of 
plant.) 

I  desire  to  place  on  record  my  appreciation  of  the  fidelity  with  which  the  work 
intrusted  to  them  has  been  performed  by  my  assistants  and  by  the  other  employees 
connected  with  this  office. 

Attention  is  invited  to  the  accompanying  report  prepared  under  my  direction  by 
Assistant  Engineer  W.  M.  Rees  on  levee  construction  and  seepage  through  levees. 

While  I  do  not  indorse  all  the  views  advanced,  yet  I  think  the  report  of  sufficient 
interest  to  warrant  its  presentation  to  the  Commission. 

The  following  papers  and  drawings  accompany  this  report: 

Report  of  Assistant  Engineer  W.  M.  Rees  on  levee  construction  and  seepage. 

Report  of  Assistant  Engineer  Aug.  J.  Nolty  on  care  and  repair  of  plant,  and  con- 
struction work. 

List  of  civilian  engineers. 

Map  of  Plum  Point  Reach. 

Map  of  Hopefield  Bend  and  Memphis  Harbor. 

Details  of  construction  work  in  Hopefield  Bend. 

Map  of  First  and  Second  districts,  showing  existing  levee  lines  and  dates  of  work. 

Profile  Lower  St.  Francis  Levee  line,  showing  work  of  the  year  and  high-water 
lines. 

Profile  White  River  Levee  line,  showing  work  of  the  year  and  high- water  lines. 
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Profile  Upper  Tazoo  Leyee  line,  showing  work  of  the  year  and  high- water  lines. 
Profile  Lower  St.  Francis  Levee  line,  showing  various  high- water  lines. 
Overflow  map  of  the  First  and  Second  districts. 

Drawings  of  levee  sections  accompanying  report  of  Assistant  Engineer  W.  M. 
Rees. 

Very  respectfully,  Mason  M.  Patrick, 

Captain  of  Engiueer»,  U.  S.  A. 

Col.   G.   L.    GiLLKSPIE, 

President  Mississippi  Biver  Commission, 


U99,9mAl 


Financial  statement. 

IMPROVING  MISSISSIPPI  RIVBR,   FIRST  AND  SECOND  DISTRICTS. 

July  1, 1897,  balance  unexpended $119, 979. 96 

June  30, 1898,  amounts  appropriated  and  allotted  since  last 

statement '  379,850.00 

January  15, 1898,  amount  received  from  H.  F.  Dame  for  rent 

of  island  in  Mississippi  River,  near  Australia,  Miss.,  for 

year  1898 1.00 

April  19,  1898,  amount  received  on  account  of  proceeds  of 

Government  property 135. 46 

June 30, 1898,  amount  expended  from  July  1, 1897,  to  date. . .  370, 828. 69 
April  19,  1898,  amount  deposited  to  credit  of  Treasurer 
United  States  on  account  of  proceeds  of  Government  prop- 
erty   135.45 

January  15,  1898,  amount  deposited  to  credit  of  Treasurer 
United  States  on  account  of  rent  of  island  in  Mississippi 

River,  near  Australia,  Miss.,  for  year  1898 -  1. 00 

October  11, 1897,  amount  of  Treasury  settlement  No.  2490. . .  .30 

April  28, 1898,  amount  of  Treasury  settlement  No.  4766 1. 08 

March  19, 1898,  amount  of  Treasury  settlement  No.  6006 10. 00 

370,976.62 

June  30, 1898,  balance  unexpended 128,989.89 

Outstanding  liabilities 4,560.20 

Amount  covered  by  uncompleted  contracts 61 ,  282. 17 

65, 842. 37 

Balance  available 63,147.52 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending 

June  30, 1900 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June 

4,1897. 


report  of  assistant  engineer  w.  m.  rees  on  levee  construction 

and  suepage. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  April  SO,  1S98. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  seepage  of  levees, 
together  with  some  views  as  to  its  amelioration  by  better  constructioD. 

upon  the  subject  of  seepage  I  lind  very  little  information  aud  no  reliable  experi- 
ments. All  of  our  levee  engineers  have  no  doubt  noticed  seeping  levees  at  numerous 
localities  during  flood  times,  and  have  had  to  deal  with  the  problem  of  preventing 
the  land-side  toe  of  the  levee  from  sloughing,  due  to  its  very  thorough  saturation. 
The  means  usually  employed  are  to  place  upon  the  soft  aud  almost  liquid  earth 
layers  of  brush,  and  upon  the  brush  sacks  of  earth  to  hold  it  in  place,  takins  care  to 
leave  spaces  between  the  sacks  to  enable  the  water  to  drain  out.  When  sloughing 
has  been  prevented  in  this  manner,  and  the  di8chars:ing  water  is  free  from  sediment, 
it  is  usually  considered  that  the  danger  of  a  break  has  been  prevented. 
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Ab  the  impermeability  of  the  material  in  a  levee  embankment  can  not  be  relied 
upon,  I  think  it  is  a  rather  difficult  matter  to  establish  the  line  of  sataration.  This 
might  be  determined  approximately  by  making  experiments  with  each  of  the  yariona 
kinds  of  material  of  which  our  levees  are  constructed;  bat  in  the  practice  of  levee 
building  these  materials,  which  may  be  classified  as  loam,  sandy  loam,  sand,  sandy 
clay,  and  '<  buckshot ''  clay,  are  deposited  in  the  embankment  at  random,  or  just  as 
they  may  come  from  the  borrow  pits;  hence  a  determination  of  the  line  of  sataration 
for  each  class  would  not  more  than  give  us  the  basis  for  a  fair  guess  as  to  the  loca- 
tion of  this  line  in  levees  as  now  constructed. 

I  think  it  is  the  usual  practice  of  engineers  familiar  with  the  construction  of 
earthen  dams  to  assume  that  if  the  embankment  is  composed  of  such  matorial  as 
loam,  sand,  and  sandy  clay,  that  the  angle  of  repose  when  saturated  will  be  as  low 
ns  1  on  6  or  even  1  on  8. 

If  we  assume  the  slope  to  be  1  on  6,  then  for  a  levee  having  a  height  of  8  feet,  with 
8-foot  crown,  and  l-on-3  slopes  on  both  sides,  and  with  the  water  6  feet  high  as^ainst 
this  embankment,  the  line  of  saturation  will  fall  2  feet  within  the  base.  Should  the 
line  of  saturation  be  flatter,  sloughing  would  probably  take  pLice. 

I  have  noticed  many  levees  of  the  above  dimensions,  with  6  feet  head  of  water 
against  them,  which  stood  ^uite  well  and  showed  no  sign  of  sloughing,  though  at 
places  there  was  water  seeping  through.  These  levees,  as  far  as  I  could  tell,  were 
built  of  fine  material. 

Again,  other  levees  built  with  the  same  crown  and  slopes,  but  much  higher,  would 
stand  well  with  fully  twice  the  head  of  wat<3r  against  them,  but  in  these  cases  their 
composition  was  largely  of  buckshot  clay,  containing  little  or  no  fine  sand  or  silt 
which  would  wash  out  under  the  pressure  produced  by  the  head  of  water.  Buckshot- 
clay  levees  will  leak  badly  when  new,  due  to  the  manner  in  which  the  clay  ia  put 
up,  which  is  usually  in  lumps  with  many  interstices,  but  as  the  clay  is  quite  tena- 
cious, sloughing  rarely  occurs. 

Levees  of  which  medium  coarse  sand  is  the  large  component,  are,  I  think,  rather 
rare.  In  several  places  where  I  have  seen  them  I  have  observed  that  the  water 
percolated  through  them  without  making  the  inside  toe  sloughy.  These  levees  were 
of  moderate  size,  viz,  from  8  to  11  feet  in  height,  and  I  judged  were  built  of  a  sandy 
clay  in  which  the  sand  was  of  moderate  coarseness.  The  sand  showed  np  prominently 
all  over  the  surface  of  the  levee. 

If  the  present  manner  of  construction  is  to  be  followed,  viz,  using  the  material 
just  as  it  IS  taken  from  the  borrow  pits,  putting  it  up  in  layers  of  2  to  3  feet  thickness^ 
and  distributing  it  at  random  through  these  layers,  then  I  would  propose  the  follow- 
ing dimensions  of  cross  section,  based  upon  these  assumptions:  First,  that  the  line 
of  saturation  in  ordinary  material  will  assume  a  slope  orabont  1  on  6;  second,  that 
the  crown  of  the  levee  is  2  feet  above  the  maximum  nigh  water. 

The  section  of  the  levee  is  then  to  be,  8-foot  crown,  with  l-on-3  slopes  on  both 
sides;  when  the  levee  exceeds  8  feet  in  height,  banquettes  are  to  be  placed  on  the 
land  side  as  follows:  Banquettes  to  intersect  the  land-side  slopes  of  the  levee  at  8 
feet  below  the  crown  (or  6  feet  below  the  high-water  line),  and  have  crown  slopes 
of  1  on  10,  side  slopes  of  1  on  4,  np  to  a  levee  height  of  20  feet,  above  which  height 
the  side  slopes  are  to  be  1  on  5. 

For  levees  having  a  height  of  between  8  and  11  feet,  banqnette  crowns  to  be  10  feet 
wide;  between  11  and  14  feet,  banquette  crowns  to  be  20  feet  wide:  between  14  and 
17  feet,  banquette  crowns  to  be  30  feet  wide;  between  17  and  20  feet,  banquette 
crowns  to  be  40  feet  wide.  All  of  the  above  banquettes  to  have  land-side  slopes  of 
1  on  4.  Levees  of  a  height  above  20  feet  to  have  banquettes  40  feet  wide,  with  side 
slopes  of  1  on  5.  These  sections  will  produce  a  levee  the  surface  of  whieh  will  be 
above  the  assumed  line  of  saturation,  as  shown  on  accompanying  drawins  No.  1. 

Modification  of  the  above  might  be  made,  depending  upon  the  materiaL  Thus,  if 
the  levee  was  composed  mostly  of  buckshot  clay,  the  banquette  might  be  started  at 
the  plane  12  feet  below  the  crown. 

I  have  made  the  above  suggestions  as  to  levee  dimensions  upon  the  supposition 
that  the  present  plan  of  construction  is  to  be  continued,  but  I  do  not  ooncede  that 
this  plan  is  the  best  or  the  most  economical  for  permanent  structuiee. 

According  to  present  specifications  the  base  upon  which  the  embankment  rests, 
and  for  10  feet  outside,  is  thoroughly  cleared  of  trees,  stumps,  and  all  vegetable 
matter;  the  surface  is  thoroughly  broken  to  a  depth  of  6  inches:  a  muck  ditch  is  dug 
of  such  dimensions  as  are  cousidered  sufficient  to  explore  the  base  for  buried  logs, 
etc.  This  ditch  is  refilled  with  selected  material  and  tamped  while  being  filled  ny 
teams  passing  over  it,  or  by  men  with  mauls.  The  stump  holes  are  also  mled  in  the 
same  manner. 

The  construction  of  the  levee  begins  by  depositing  the  earth,  which  is  freed  from 
roots,  trash,  or  objectionable  material,  in  layers  of  2  feet  in  thickness;  this  is  done 
either  with  drag  or  wheel  scrapers. 

From  an  examination  of  numerous  levees  already  constructed,  I  have  observed 
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that  the  mnck  ditch  is  simply  an  exploration  ditch;  that  it  sometimes  is  cut  so  deep 
as  to  pass  through  an  impervioas  stratum  and  have  its  hottom  in  sand  or  silt,  and 
that  the  filling  material — which  is  generally 'tamped  in  dry — may  be  either  a  sandy 
loam,  bnckshot  clay,  or  a  mixtnre  of  the  same ;  it  certainly  is  not  a  water-tight 
filling. 

The  embankment  may,  and  generally  does,  rest  npon  material  not  impervions  to 
water,  and  the  layers  of  which  the  bank  is  composed  are  of  each  material  as  the 
contractor  can  most  conveniently  get  from  the  borrow  pits.  Thns  on  the  snrface 
usoally  occnrs  loam,  sand,  or  sandy  loam,  and  these  will  then  constitnte  the  lower 
layers,  while  as  the  pits  are  dug  deeper  bnckshot  clay  may  be  encountered,  and  this 
will  enter  into  the  top  of  the  embankment.  The  practice  of  erecting  in  layers  2 
feet  thick  results,  I  think,  merely  in  compressing  the  upper  quarter  or  even  less  of 
each  layer,  leaving  the  balance  uncompressed.  1  can  not  see  how  this  is  good  prac- 
tice, as  the  result  is  a  structure  unhoinogeneous  in  character  and  with  a  series  of 
horizontal  surfaces  of  cleavage  through  it.  I  believe  that  better  construction  would 
be  to  avoid  the  layers  so  that  the  material  in  the  embankment  would  be  as 
homogeneous  as  possible.  It  would  then  settle  better  and  make  a  more  compact 
Btmcture. 

I  think  it  may  safely  be  said  that  along  nearly  every  section  of  levee  line  there  is 
considerable  good  material,  such  as  clay  or  buckshot,  and  I  believe  that  if  this 
material  were  properly  distributed  in  the  embankments  the  result  would  give  us 
levees  which  would  more  successfully  resist  the  floods.  I  should  classify  the  avail- 
able materials  as  to  their  usefulness  to  resist  water  pressure,  as  follows :  Loam  being 
the  poorest,  then  sandv  loam,  sand,  sandy  clay,  clay,  and  buckshot,  the  latter  being 
the  oest,  while  a  sandy  elay  may  be  quite  good  if  the  sand  is  coarse ;  it  may  be 
extremely  bad  if  the  sand  is  quite  fine. 

As  it  may  be  necessary  to  use  several  or  all  of  these  kinds  of  material  in  the  oon- 
stniction  of  a  levee,  I  should  endeavor  to  arrange  them  so  that  the  best  material 
would  be  on  the  river  side,  with  the  poorest  on  the  land  side,  my  plan  being  to  keep 
the  water  out  of  the  bank^  if  possible,  by  placing  sufficient  good  material  on  the 
river-side  slope,  and  by  quickly  getting  nd  of  what  little  water  does  pass  through 
this  portion. 

I  therefore  submit  the  following  general  plan  for  levee  building : 

1.  For  a  new  levee. — Remove  all  stumps  and  trash  from  the  base  as  is  now  done; 
break  up  the  snrface  thoroughly:  if  the  surface  is  of  bad  material,  i.  e.,  pervious  to 
water,  excavate  on  the  river  half  of  the  base  down  to  good  material,  moving  the 
poor  material  toward  the  land  side  of  the  embankment;  cut  a  muck  ditch  Just  on 
the  river  side  of  the  center  line  and  of  depth  sufficient  to  heel  into  a  fairly  impervi- 
oas stratum,  clay  or  buckshot.  Then  fill  up  the  muck  ditch  and  stump  holes  with 
the  best  impervions  material  obtainable,  tamping  the  same  with  plenty  of  water; 
break  up  roughly  the  foundation  between  the  mnck  ditch  and  the  river-side  toe; 
the  base  is  then  prepared  and  the  construction  of  the  embankment  can  proceed.  As 
the  least  suitable  material  generally  lies  near  the  surface,  place  this  on  the  land 
side  of  the  mnck  ditch,  placing  a  layer  of  sand  on  the  bottom  if  any  is  available, 
in  order  to  more  readily  carry  off  any  seep  water.  Build  up  from  the  muck  ditch  a 
paddle  wall  of  clay  or  bnckshot,  this  waU  to  be  4  feet  thick  at  the  crown,  and  to 
Bave  a  batter  on  each  side  of  about  2  inches  to  each  foot  of  height.  Place  all  the 
best  material,  such  as  clays  and  bnckshot,  on  the  river  side  of  the  puddle  wall  and 
the  poorest  material  on  the  land  side  of  the  puddle  wall;  in  carrying  up  the  work 
let  the  land  side  be  3  or  4  feet  higher  than  tne  balance  of  the  embankment  all  the 
time. 

The  above  method  would  require  about  one-half  of  the  material  to  be  of  the  better 
class,  or  fairly  impervious  soil.  This  proportion  will  be  found  in  many  localities, 
bat  where  as  much  can  not  be  found  I  would  suggest  a  modification  by  placing  the 
mock  ditch  and  puddle  wall  entirely  on  the  river  side  of  the  crown.  I  believe  that 
if  the  river  side  one-third  of  the  levee  is  made  of  good  material,  impervious  or 
nearly  so,  it  will  make  a  perfectly  safe  embankment,  &t  any  water  which  may  soak 
throQgh  this  would  find  nree  egress  through  the  lighter  material  of  the  backing. 

A  drainage  ditch  should  then  be  placed  near  to  and  along  the  land-side  toe  of  the 
levee,  to  quickly  get  rid  of  seep  water. 

The  puddle  wafi  which  I  have  suggested  will  no  doubt  add  considerably  to  the 
iirst  cost  of  construction,  but  I  thins  it  would  be  economical  in  the  long  run.  If ' 
this  is  abandoned,  I  think  it  would  be  necessary  to  put  up  the  river-side  filling  of 
backshot  clay  in  a  wet  condition,  so  that  it  will  be  fairly  well  compacted  before  a 
flood  comes  against  it.  As  yon  are  aware,  buckshot  clay  is  usually  deposited  in  a 
Ininpy  condition,  and  shrinks  considerably  before  it  finally  makes  a  compact  levee. 
Under  the  present  system  of  placing  material,  a  new  levee  with  the  river-side  third 
of  bnckshot  would  be  quite  open  vvhen  the  first  flood  came  against  it,  and  the  leak- 
age through  it  might  be  so  great  that  the  inside  backing  of  pervious  material  might 
become  too  highly  charged  with  water  and  therefore  slough. 
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The  plan  of  plnciu^  a  teiiacioiiH  material  on  the  river  side  would  also  greatly 
reduce  the  daii|rcr  ol"  wave  wash.  This  coald  he  still  further  reduced  along  very 
exposed  places  by  making  the  river-side  felope  flatt-er. 

it  will  probably  be  contended  that  crayfish  and  borrowing  animals  will  cut 
through  this  clay  tilling,  but  these  are  not  a  source  of  much  trouble  along  the  levees 
of  the  First  and  Second  districts,  and  even  if  they  did  bore  through  the  clay  they 
would  cause  seepage  at  but  few  points  in  the  levee,  and  the  amount  so  caused,  I 
believe,  would  readily  be  carried  oif  through  the  sandy  backing  without  producing 
a  sloughing  condition. 

2  Enlargement  of  old  levees, — This  is  the  most  important  work  in  the  First  and  Sec- 
ond districts,  as  the  greater  part  of  the  river  front  is  now  leveed,  but  to  grade  lines 
too  low  to  withstand  maximum  tloods,  consequently  enlargement  is  required  along 
nearly  the  entire  line.  It  is  difficult  to  say  of  what  material  the  existing  levees  are 
built,  and  how  it  is  distributed  throughout  them ;  little  or  no  information  on  this 
Hnhject  has  been  collected.  Something  might  be  learned  by  a  careful  examination 
of  the  borrow  pits  along  the  levees.  We  may  in  general  assume  that  existing  levees 
are  of  a  composite  nature;  some  blocks  contain  a  mixture  of  about  all  grades  of 
material  to  be  found  in  the  top  alluvium,  or  from  loam  through  sand  to  buckshot. 

At  many  places  these  levees  are  good,  showing  little  or  no  seepage  after  long 
exposure  to  the  wat>er,  but  at  many  other  places  seepage  and  sloughing  are  trouble- 
some during  tioods.  In  the  enlargement  of  these  latter  levees  I  propose  that  a  muck 
ditch  be  cut  at  the  tue  of  the  river-side  slope  down  to  some  fairly  impervious  stratum, 
this  ditch  to  be  tilled  with  buckshot  clay  well  puddled;  on  this  a  puddle  wall  to  be 
constructed  along  the  river- side  face,  this  wall  to  be  of  about  the  same  thickness  as 
the  proposed  wall  for  new  levees,  or  say,  about  6  feet  thick  at  the  crown,  increasing 
in  thickness  3  or  4  inches  for  every  foot  of  depth. 

X  believe  such  a  wall  would  keep  the  old  levee  fairly  dry  and  be  worth  much  more 
than  banquettes  on  the  land  side. 

To  construct  a  good  puddle  wall  on  the  river-side  slope  of  a  levee  14  feet  high, 
including  muck  ditch,  would  require  about  27,000  cubic  yards  per  mile.  This  could 
be  put  up  either  by  wheelbarrows  or  scrapers,  and  the  cost  of  putting  the  material  in 
place  would  be  practically  the  same  as  for  any  other  enlargement  work  made  of  buck- 
shot clay,  making  a  proper  allowance  for  overhaul  beyond  the  300-foot  limit.  Water 
for  tamping  can  probably  be  obtained  along  most  of  the  levees,  either  from  ponds  or 
from  the  river.  Probably  the  cheapest  plan  would  be  to  use  a  portable  boiler  on 
wheels  with  a  steam  pump  of  proper  size,  located  at  the  water-supply  st-ation,  and 
force  the  water  through  a  line  of  2^inch  wrought-iron  pipe,  arranging  the  same  for 
hose  connections  at  numerous  places.  A  plant  of  this  description  for  supplying  75 
gallons  of  water  per  minute  at  5,000  feet  maximum  distance  should  not  cost  over 
$1,600,  and  should  furnish  sufficient  water  to  puddle  about  1,000  cubic  yards  per  day. 

Water  might  also  be  obtained  from  bored  wells  at  a  small  cost. 

If  the  work  of  constructing  such  puddle  walls  is  let  in  blocks  of  from  100,000  to 
150,000  cubic  yards,  I  believe  the  cost  should  not  exceed  2^  to  3  cents  per  cubic  yard 
of  embankment  for  water  and  3  cents  per  cubic  yard  for  the  labor  of  puddling. 

I  would  suggest  that,  as  an  experiment,  it  might  be  well  for  the  Government  to 
build  puddle  walls  along  some  or  the  old  levees  by  hired  labor,  as  this  would  be  a 
good  method  of  solving  the  cost  problem. 

There  are  no  doubt  localities  where  the  above-suggested  plans  are  not  applicable  on 
account  of  there  being  no  suitable  material  within  reasonable  hauling  distance.  At 
such  places  I  would  back  up  the  land-side  slopes  with  properly  designed  banquettes. 

I  consider  it  quite  important  that  a  careful  study  be  made  of  the  soil  strata  along 
our  levee  lines.  Data  showing  in  detail  their  location,  thickness,  and  classification, 
would  greatly  aid  in  planning  future  work,  and  also  give  a  fair  idea  of  the  composi- 
tion of  the  levees  now  built.  This  information  might  be  obtained  by  an  examination 
of  the  borrow  pits  and  by  a  series  of  shallow  borings.  Upon  the  appearance  of  a 
flood,  seepage  observations  should  be  made  along  the  entire  line  or  levees.  With 
such  information  some  scientific  knowledge  of  seepage  conditions  and  slopes  of 
repose  of  saturated  material,  etc.,  may  be  deduced. 

When  it  is  decided  to  take  earth  from  one  side,  none  should  be  taken  from  the  oppiv 
site  side,  unless  it  be  jnst  the  top  soil  and  down  only  to  the  top  of  the  first  fairiv 
water-resistine  stratum;  and  oven  in  this  case  wide  berms  should  be  left.  The  eariii 
for  our  levees  lias  in  general  been  taken  from  the  river  side,  leaving  only  a  benn 
of  moderate  width.  I  think  this  width  should  be  increased  so  that  the  distance 
from  the  river-side  toe  of  the  levee  to  the  berm  should  be  fully  60  feet  in  light  mate- 
rial. As  to  the  depth  of  borrow  pits,  I  think  a  deviation  from  the  specifications 
could  be  allowed  in  some  localities,  for  if  the  bottom  of  the  pit  is  in  good  retentive 
soil,  and  this  has  a  considerable  thickness  below  the  depths  now  allowed,  I  see  no 
reason  why  the  contractor  should  not  be  allowed  to  go  deeper,  always  provided  that 
a  sufficient  thickness  of  good,  retentive  material  be  left  to  prevent  seepage  into  any 
pervious  stratum  below. 
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As  much  of  the  work  of  the  fntare  will  be  the  enlarp^ement  of  existing  levees  by 
the  addition  of  50,000  cubic  yards  and  upward  per  iiiili',  it  has  occurred  to  me  that 
new  methods  of  placing  material  may  supersede  the  present  method  of  mules  nud 
scrapers.  If  contracts  are  let  in  larger  blocks,  say  ab(uit  2CK),000  cubic  yards  mini- 
mom,  the  earth  might  be  placed  more  advantageously  and  quickly  by  the  use  of  steam 
hanlage  and  dump  cars. 

It  U  probable  that  there  is  another  material  adyanta«^o  in  this  method,  in  that  the 
material  can  be  obtained  at  a  distance  of  1,000  feet  or  more  from  the  present  leveeH, 
and  with  scarcely  an  appreciable  increase  in  cost;  in  mule  and  scraper  work  each 
additional  100-feet  haul  adds  largely  to  the  cost. 

Accompanying  this  paper  are  drawings  of  the  proposed  levee  sections. 

jiespectfully  submitted. 

W.  M.  Kees,  Jssiatant  Engineer. 

First  Lieut.  Mason  M.  Patrick, 

Corps  of  Engineers,  U,  S,  A, 


report  of  assistant  engineer  at7g.  j.  nolty  on  care  of  and  repairs  to  plant, 
and  constul'ction  work  at  iiopkfield  bknd  (arkansas)  and  memphis  harhor. 

United  States  Engineer  Office, 

Memphis  J  Tenn.,  April  30,  1808. 
Sir:  I  have  the  honor  to  submit  my  annual  report  on  the  can*  of  and  repairs  to 
plant  at  Memphis,  Teun.,  of  the  constrnctiou  work  at  llopeliuld  Bend,  Arkausus,  and 
at  Memphis  Harbor,  for  the  year  ending  April  30,  1898. 

CARE  OF  and  repairs  TO   PLANT. 

The  plant  has  been  properly  eared  for.  This  care  has  necessitated  a  eonsideralde 
amount  of  minor  repairs,  in  addition  to  those  of  greater  magnitude  specifioally  men- 
tioned belo'W. 

Steamer  Chiaoa, — This  vessel  was  received  from  the  builders  Angust  14.  Since  that 
time  it  has  been  fitted  with  a  steam  steering  apparatus.  As  is  usually  the  case  with 
a  new  vessel,  some  changes,  repairs,  and  alterations  were  necessary.  These  have 
about  all  been  made,  and  the  performance  of  the  boat  is  very  satisfactory. 

steamer  Titan. — A  new  breeehing  was  made  for  this  boat,  one  new  sheet  put  into 
middle  boiler,  new  piston  packing  put  into  the  starboard  cylinder,  and  that  of  the 
other  one  repaired.  In  addition,  the  boat  has  been  calked  from  the  light-load  line 
up,  and  otherwise  repaired.  The  boat  was  on  March  7  temporarily  transferred  to 
the  Third  district. 

Steamer  H,  M.  Graham. — A  now  hull  was  built  under  this  boat,  new  breeching 
made,  engines  repaired,  new  sheet  put  into  starboard  boiler,  cabin  repaired,  boat 
painted,  etc.    Tliis  vessel  is  now  practically  as  good  as  new. 

Steamer  £f.  L.  Abbot. — This  boat  received  practically  a  new  hull  and  had  repairs 
made  to  cabin  and  machinery. 

Tng  Itasca. — Has  been  docked  for  cleaning  and  painting  of  hull,  and  received 
minor  repairs. 

Machinv  shops  Nos.  1  and  2. — Shop  No.  2,  heretofore  in  continual  use,  was  in  such 
bad  condition  from  old  age  that  either  abandonment  or  extensive  repairs  liecame 
necessary.  As  shop  Xo.  1  was  in  much  better  condition  than  the  other,  it  was  decided 
to  abandon  No.  2  and  repair  No.  1.  Such  machine  tools  as  were  not  dnplitated  on 
the  latter  were  taken  from  the  former  and  fitted  up  on  No.  1.  The  repairs  to  No.  I 
consisted  of  almost  entirely  rebuilding  the  hull. 

Jiarges. — Four  mooring,  4  fascine,  2  mattress,  and  28  ordinary  bargcH  were  calktd 
from  the  light-load  line  up.  Of  the  ordinary  barges  12  were  for  loan  to  the  Third 
district,  and  the  cost  of  repairs  to  these  does  not  appear  on  the  abstract  of  expend- 
itures, as  the  account  was  paid  by  ttiat  district.  The  other  barges  were  for  use  on 
construction  in  Hopefield  Bend  and  at  Memphis  Harbor. 

In  anticipation  of  a  recurrence  of  a  disastrous  dood,  the  steamers,  two  (luarter 
boats,  and  24  skiffs  were  put  into  condition  to  answer  an  immediate  call. 

The  steamers  Abbot  and  Itasca  were  at  various  times  engaged  for  short  periods  on 
survey  duty. 

JTydraulic  graders  Nos.  £,  4,  and  ^^.— Grader  No.  40  is  in  good  condition.  Both 
graders  No.  2  and  4  were  in  such  condition  that  constant  labor  and  watchfulness 
were  required  to  keep  them  afloat.  In  view  of  the  limited  amount  of  fnnds  avail- 
able, and  of  the  curtailment  of  the  amount  of  revetment  work  to  be  done,  two 
graders  were  deemed  ample  for  any  probable  requirements.  It  was  therefoi  e  decided 
by  the  diatrict  officer  to  repair  one  of  the  machines  and  to  beach  the  other  one  at 
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high  water  to  preyent  any  possible  loss  of  valuable  machinery.  No.  2  was  selected 
as  the  one  to  be  repaiied,  as  it  contained  the  best  pumps. 

This  machine  is  now  on  the  dock  undergoing  extensive  repairs.  The  repairs  will 
be  equivalent  to  an  entirely  new  haU.  £&  our  floating  dock  is  very  much  weakened 
by  age,  it  was  deemed  best  to  remove  everything  from  the  decks  except  the  boilers, 
so  as  to  strain  the  dock  as  little  as  possible.  Repairs  will  be  well  advanced  toward 
completion  by  the  end  of  the  current  month. 

Included  in  the  item  "Tools  and  appliances"  is  one  band  saw,  purchased  at  a  cost 
of  $132.85.     This  machine  has  proved  a  most  valuable  adj  unct  to  we  tools  of  the  shop. 

The  item  "Towing"  represents  the  cost  of  steamers  Abbot  and  Itaaca  while  in 
commission  as  fleet  t-enders. 

On  April  4,  in  compliance  with  orders  received,  the  steamer  Chisca  proceeded  to 
Shawneetown,  111.,  to  render  assistance  to  that  town,  which  had  been  flooded  by  the 
breaking  of  the  north  levee.  The  boat  returned  from  the  performance  of  this  daty 
on  the  14th  of  the  same  month. 

At  the  beginning  of  the  period  covered  by  this  report  the  steamers  Titan  and 
Crraham  were  still  engaged  in  bringing  back  plant  which  had  been  in  use  at  the  St. 
Francis  and  White  River  levees.  The  steamer  Abbot  also  made  one  trip  down  to 
Burks,  Miss.,  on  the  same  duty.  In  addition  to  the  above,  the  steamers  Chiaoa  and 
Jitan  have  made  various  trips  of  inspection. 

As  soon  as  grader  No.  2  is  ready  the  entire  plant  now  afloat  will  be  in  fairly  good 
condition  for  remaining  laid  up  for  the  ensuing  year.  However,  should  any  con- 
struction work  be  undertaken  this  year,  repairs,  mostly  calking,  will  have  to  be 
made  to  the  plant  to  be  used. 

One  quarter  boat  and  one  barge  have  been  condemned  by  proper  authority  and 
afterwards  sold  at  public  auction,  together  with  a  lot  of  other  condemned  property. 

A  severe  storm  prevailed  here  on  January  25,  doing  considerable  damage  to  the 
fleet,  mainly  in  the  nature  of  broken  timberheads,  fenders,  and  damaged  guards. 

A  cave  in  in  the  high  bank  near  the  foot  of  the  fleet  damaged  one  barge  so  badly 
that  it  will  hardly  pay  to  repair  it. 

Cost  of,  care  of,  and  repairs  to  plant.  May  1, 1897,  to  April  SO,  1898. 

Steamer  C%Moa $2,366.50 

Steamer  litan 1,000.18 

Steamer^.  M.Graham 5,189.24 

Steamer  Itasea 97. 18 

Steamer  JBT.  L.Abbot 1,797.25 

Machine  boat  No.  1 988.56 

Machine  boat  No.  2 125.59 

Barges a897.07 

Skiffs 698.75 

Surveys 170.40 

Miscellaneous 1,124.56 

Floating  dock 43.40 

Quarter  boat  MisBtssippi 62.05 

Care  of  plant 13,839.41 

Hydraulic  grader  No.  2 164.20 

Tools  and  appliances 346.81 

Towing 1,275.42 

Total , 29,536.57 

Consiructionf  Hopefield  Bend. — The  flood  of  1897  damaged  the  revetment  of  this 
bend  at  a  number  of  places  by  excavating  deep  pockets,  the  longest  dimensions  in 
each  case  parallel  to  the  direction  of  current;  some  of  these  pockets  were  scoured 
out  as  much  as  16  feet  below  the  original  grade  of  the  revetment.  A  preliminary 
survey  made  daring  July  showed  that  there  were  six  of  these  places  along  the  revet- 
ment; one,  however,  was  of  small  extent  and  would  require  only  regrading  and 
repavin^.  All  the  damage  originated  at  or  near  the  upper  limits  of  the  paving. 
The  initial  cause  of  the  damage  was  the  denuding  of  the  bank  of  the  riprap.  In  all 
cases  but  one  the  destructive  action  had  extended  more  toward  the  laud  iban  the 
river  side,  and  in  only  one  of  these  faults  (sill  No.  6  on  sketch)  had  the  subaqueous 
work  been  involved.  That  the  first  step  in  the  destructive  action  of  the  current 
was  the  removal  of  the  stone  was  plainly  evidenced  by  the  entire  denudation  of 

f tortious  of  the  bank  surrounding  the  craters,  and  by  the  piles  of  stone  found  at  the 
ower  ends  of  each. 

a  This  item  includes  mattress,  mooring,  fascine,  and  ordinary  barges  put  into  con- 
dition for  use  on  construction  Hopefield  13end  and  Memphis  Harbor. 
b  Twenty-four  skiffs  were  repaired  and  calked  in  anticipation  of  a  high- water  fight. 
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To  repair  these  faalte  by  restoring  the  original  grade  and  paving  would  have 
required  the  hauling  of  a  large  amoant  of  filling  material,  and  it  was  feared  that  a 
subsequent  flood  might  reiraat  the  same  deetruotive  action.  It  was  therefore  decided 
to  build  brush-and-stone  sills,  founded  upon  fascine  mats,  across  the  pockets,  and  let 
subsequent  high  waters  do  the  filling.  These  sills  would  offer  a  firm  barrier  against 
any  further  action  of  the  current. 

The  project  having  been  approved,  work  was  begun  on  August  12  by  getting  barges 
for  towage  of  stone  and  all  other  plant  to  be  used  on  construction  ready  for  service. 

On  September  15  a  tow  of  barges  left  for  Fletchers  Bend,  at  which  place  a  quan- 
tity of  stone  was  stored  on  the  bank,  and  the  work  of  loading  this  on  the  barges 
was  at  once  begun.  Three  thousand  one  hundred  and  sixty-seven  cubic  yards  were 
loaded  and  towed  to  Honefield  Bend  between  September  18  and  October  15.  The 
loading  was  done  by  a  self-subsisting  force  at  a  cost  of  $0,322  per  yard.  This  very 
high  cost  was  due  altogether  to  the  fact  that  the  flood  of  1897  had  so  completelv 
silted  up  the  stored  piles  of  stone  that  the  latter  had  to  be  literally  excavated  with 
pick  and  shovel.  The  cost  of  the  towage  was  $0,214  per  cubic  yard.  This  work  was 
done  by  the  steamer  Chiaea,  All  stone  was  held  on  barges  until  the  work  was  ready 
to  receive  it. 

Plant  was  sent  to  Hopefield  Bend  between  October  1  and  4,  and  actual  construe- 
tion  begun  on  the  latter  date,  when  a  river  mat,  110  feet  wide  by  280  feet  long,  to 
cover  the  damaged  subaqueous  work  In  front  of  fault  No.  6  was  be^un  with  a  small 
force.  It  was  completed  and  sunk  on  the  13th  of  the  same  month.  A  connecting 
mat,  made  neceasarr  by  the  deep  indentation  of  the  shore  lin^  and  aggregating  ^ 
squares,  waa  next  placed,  after  which  the  construction  of  the  floor  mats  upon  which 
the  sills  were  to  rest,  and  of  the  various  cribs  composing  the  sills,  was  successively 
undertaken.  Sill  No.  6  is  the  one  &rthest  upstream,  and  was  the  one  first  constructed. 
The  work  then  proceeded  downstream  to  No.  1,  which  was  the  last  one  of  the  main 
sills  completed.  Each  sill,  except  Nos.  2  and  3a,  is  built  upon  a  fbundation  mat  and 
the  elevation  of  each,  minus  an  allowance  for  settlement  and  compression,  coincides 
▼ith  the  original  slope  of  the  revetted  bank.  No.  2  fault  beinip  of  small  extent  and 
having  a  hard  bottom  it  was  deemed  safe  to  dispense  with  the  foundation  mat.  Sill 
Ko.  3a  is  founded  upon  the  original  paving  of  the  bank. 

The  foot  mats  are  all  of  the  fasoine  type.  Briefly  described,  their  method  of  con- 
struction was  as  follows:  Short  stakes  were  driven  8  feet  apart  on  a  line  desig- 
nating the  bead  of  the  mat,  and  corresponding  stakes  at  the  foot  of  it.  The  i^-inoh 
bottom  cables  were  tautly  stretched  &om  the  first  head  to  the  corresponding  foot 
stake,  and  so  on  for  the  entire  number.  Enough  brush  to  make  a  12-inch  fascine 
was  then  laid  upon  these  cables  and  after  being  formed  into  a  fascine  was  sewed  into 
the  mat  with  a  ^inch  strand.  This  was  continued  until  the  requisite  length  of  mat 
had  been  constmcted.  As  these  mats  were  built  directly  upon  the  ground  and  con- 
sequently would  not  be  subjected  to  any  strains,  top  cables  and  grillages  were 
omitted.  All  the  material  had  to  be  carried  or  wheeled  from  the  barges  up  to  the 
place  of  work. 

As  soon  as  a  mat  was  completed,  its  surface — except  that  part  of  it  which  would 
he  covered  by  the  sill— was  completely  covered  with  stone.  The  part  corresponding 
to  the  base  of  the  sill  was  left  bare.  The  sills  were  built  up  of  two  or  more  cribs, 
according  to  the  height  of  structure  required,  each  crib  being  composed  of  brush, 
each  layer  perpendicular  to  the  one  next  below,  and  the  whole  well  compressed  and 
tied  together  with  galvanized-wire  ties.  Each  crib  was  covered  with  stone  enough 
to  overcome  its  buoyancy,  but  the  topmost  crib  was  completely  paved,  both  on  the 
crown  and  the  slopes. 

The  bottom  crib  of  each  sill  is  a  plain  rectangle  in  section,  but  each  succeeding 
crib  is  so  placed  that  a  strip  3  feet  wide  is  left  uncovered  on  tne  downstream  side  of 
the  underlying  one,  while  on  the  upstream  face  they  are  so  built  that  when  the  whole 
structure  was  completed  this  face  would  have  a  slope  of  about  1  on  2^.  The  crowns 
are  8  feet  wide.  The  angles  on  the  downstream  side,  formed  by  the  offsets,  were 
filled  with  brush  in  such  a  manner  that  this  side  would  have  a  slope  of  1  on  1^.  The 
slopes  and  crown  were  then  heavily  paved. 

Sill  No.  3a  is  built  across  a  flat  formed  by  the  subsidence,  durin^^  the  flood  of  1697, 
of  a  portion  of  the  revetted  bank.  It  extends  at  its  highest  elevation  to  a  little  above 
mid  sta^e.  As  the  pavement  where  this  sill  is  placed  was  found  practically  intact  no 
foundation  mat  was  placed. 

During  the  progress  of  the  work  as  the  river  receded,  several  minor  faults  were 
discovered.  The  repair  of  these  necessitated  the  construction  of  one  small  connecting 
mat,  containing  27  squares,  and  some  redressing  and  repaving  of  the  slope. 

All  sills  were  well  anchored  into  the  bank  at  their  shore  ends,  recesses  for  the 
reception  of  these  ends  being  excavated  into  the  bank.  At  the  angles  formed  by  the 
faces  of  the  bank  and  sills,  spalls  and  riprap  were  thickly  piled  so  as  to  prevent  any 
possible  cutting  around  the  ends. 

Bmsh  and  poles  were  furnished  by  contract  at  $0.87^  and  $2  per  cord,  respectively, 
delivered  on  United  States  barges  and  towed  by  United  States  steamers. 
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Quarters  and  siibsistonoe  were  famiRhed  to  the  overseer  in  ohnrge,  to  the  clerk, 
master  laborers,  and  watclimen. 

The  pay  for  laborers  was  $1.20  per  day.  An  arrangement  was  entered  into  with 
the  ferry  company  under  which  tiannportation  to  and  from  the  works  was  furnished 
at  $0.15  for  the  round  trip.    This  was  paid  by  the  United  States. 

Work  was  completed  December  16.  A  summary  of  the  work  done,  together  with 
an  abstract  of  the  cost  thereof,  is  given  below : 

Hiver  maty  SOS  squares, 

455.84  cords  brush $3f>8.8«» 

283.36  cubic  yards  stone 151. 88 

1,324.4  poundH  No.  12  galvanized  wire 24.50 

862.4  pounds  A-inch  strand 22.  iS 

15i-inch  clips .98 

650  bushels  coal 83.20 

Superintendence 65.81 

29  cords  poles 58.00 

185  pounds  silicon  bronze  wire 29. 60 

1,262.8  pounds  i-inch  strand 38.52 

50.5  pounds  staples 1.01 

661  iVinch  clips 24.79 

Labor 535.00 

Subsistence 68.52 

Care  of  plant 45.80 

Co»t  of  rivor  mat,  $1,549.32 ;  cost  per  square,  $4.98. 

Connecting  mats,  S;  aggregate^  81  squares. 

113.5  cords  brush $99.31 

90  cubic  yards  stone 48.24 

405  pounds  No.  12  galvanized  wire 7. 48 

227  pounds  T*rt-inch  strand 6.01 

167  i^Hnch  clips 6.26 

Labor 272.20 

Subsistence 29.89 

8  5  cords  poles 17.00 

35  pounds  silicon  bronze  wire 5. 60 

aiO  pounds  i-inch  strand ^ 10. 36 

14  pounds  staples .28 

162  bushels  coal 20.74 

Superintendence 33. 48 

Care  of  plant 23.04 

Cost  of  connecting  mats,  $579.90;  cost  per  square,  $7,107. 

Sill  maiSf  5;  aggregate,  310  square*, 

458  cords  brush $400.75 

1,270  pduuds  i-inch  strand 38. 74 

868  pounds  -ftf-inch  strand 23. 00 

Labor 68l>.  95 

Snbsistonce 69. 70 

315  cubic  yards  stone 168.  84 

51.5  poundB  staples 1.03 

600  bushels  coal 76.80 

Superintendence 84.  r»0 

Care  of  plant , 47.00 

Cost  of  sill  mats,  $1,.597.31 ;  cost  per  square,  $5,152. 

Sills,  7;  total  yardage,  3,160,24,  equal  to  82,021,7  cubic  feet. 

1.236.1  cords  brush $1,081.56 

37.8  cords  poles 75.60 

2.177.2  pounds  i-inch  strand 66!  40 

76  pounds  staples 1*52 

LaJ>or 2,  743!  11 

Subsistence 186.65 

769.84  cubic  yftrds  stone i*  412!  83 
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3,385.6  ponodfl  No.  12  galvanized  wire $62. 64 

987  pounds  ^-inch  strand 26.18 

3,266.5  bushels  coal 418.11 

Snperintendence 337.40 

Care  of  plant 172.75 

Cost  of  sills,  $5,584.55;  cost  per  cable  yard,  $1,767;  cost  per  cnbic  foot,  $0.0655. 

Grading  hank  {5,188  cubic  yards). 

Oils  and  other  supplies $15. 60 

140  bnshels  coal 17.92 

Saperintendence 13.50 

Labor 89.20 

Subsistence 9.80 

Care  of  plant 2.75 

Cost  of  grading,  $148.77;  cost  per  cubic  yard,  $0.0285. 

Paving  hank  (g,669.5  square  yards). 

1;027.8  cubic  yards  atone $550.90 

Labor 314.12 

Sabsistence 36.40 

680  bushels  coal 87.03 

Superintendence 38.64 

Care  of  plant 30.00 

Cost  of  paying,  $1,057.09;  cost  per  square  yard,  $0.4114. 

RECAPITCLATION. 

Cost  of  river  mat $1,548.82 

Cost  of  connecting  mats 579. 90 

Cost  of  sills 5,584.56 

Cost  of  sill  mats 1,597.31 

Cost  of  grading 148.77 

Cost  of  paving 1,057.09 

Cost  of  transportation 123.15 

Cost  of  lumber 24.40 

Total  cost  of  work 10,664.49 

The  cost  of  stone  used  on  this  work  has  been  taken  at  $0,536  per  cubic  yard,  which 
represents  the  cost  of  loading  on  barges  and  towing  from  Fletchers  Bend  to  the 
work  aod  towing  empties  to  the  former  place.  Including  the  first  cost,  the  actual 
cost  of  the  stone  used  in  this  work  was  $1,537  per  cubic  yard. 

Memphis  Harbor, — Soundings  taken  during  the  preceding  summer  over  the  citizens' 
protection  works,  constructed  in  1886-^7,  which  consist  of  submerged  spurs  built 
normal  to  the  shore  line,  gave  evidence  of  some  settlement  of  portions  of  Dikes  No. 
2,  2|,  and  3.  The  maximum  settlement,  both  as  regards  depth  and  amount  of  dike 
hivolved,  was  in  No.  2i,  that  in  No.  2  being  of  relatively  small  depth  and  extent, 
▼bile  none  of  the  then  submerged  parts  of  No.  3  were  affected,  the  damage  to  this 
dike  being  all  in  that  part  that  lay  lust  below  the  high- water  stage.  In  No.  2|  the 
Bettlemenc  amounted  to  as  much  as  18  feet  below  the  original  elevation  of  the  work, 
▼hile  the  length  of  the  damaged  portion  was  225  feet,  beginning  40  feet  inshore  of 
the  zero  contour.  Dike  No.  2  showed  two  depressions,  one  beginning  50  feet  inshore 
of  the  zero  contour,  110  feet  long  with  a  maximum  depth  below  the  original  eleva- 
tion of  7  feet,  while  the  other,  which  lay  between  the  13- loot  and  23-foot  contour, 
^as  65  feet  long  by  4  feet  deep.  In  Dike  No.  3  a  depression  100  feet  long  and  6  feet 
deep  lay  between  the  21-foot  and  35-foot  contours. 

The  method  of  repair  adopted  for  these  faults  was  to  construct  brush  and  pole 
cribs  containing  pooKOts  for  the  reception  of  the  stone  ballast,  of  proper  size,  and 
place  them  so  as  to  restore  the  original  elevation  and  dimensions  of  the  damaged 
Bpors. 

The  cribs  for  the  submerged  faults  were  built  between  barges  anchored  over  the 
wiaged  parts.  When  completed  and  ballasted  they  were  lowered  into  place.  On 
the  dry  portions  the  repair  work  was  built  directly  in  place.  For  the  repair  of  the 
JArge  fault  in  Dike  No.  2^,  two  cribs,  founded  upon  a  fascine  foot  mat,  were  required. 
One  small  connecting  mat  was  also  required  for  the  proper  protection  of  the  shore 
^d  of  the  repairs  on  this  dike.  A.11  other  fanlts  were  repaired  with  a  single  crib 
.    each. 

All  labor  was  self-subsisting,  and  paid  for  at  the  rate  of  $1.20  per  day. 
BNa  98 ^211 
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Summary  of  work  done  at  Memphis  Harbor^  materials  expended,  cost  of  each  class 
of  work,  cost  per  unit,  and  total  cost: 

Sill  mat  {133  squares), 

168.9  cords  brush $147.79 

10  cords  poles 20.00 

100  cubic  yards  stone 53.60 

70  ponnils  silicon  bronze  wire 11. 20 

492  pounds  No.  12  wire 9.10 

1,040  pounds  i-inch  strand 31.72 

690  pounds  ^Vinch  strand 18,29 

26  pounds  staples .50 

120  A-Jnch  clips 6.64 

Idi-inoh  clips .85 

Labor 480.20 

Superintendence 29.20 

Cost  of  sill  mat,  $808.09;  cost  per  square,  $6,076. 

Connecting  mat  {B6  squares), 

120.8  oords  brush $105.26 

10  cords  poles 20.00 

50  cubic  yards  stono 26.80 

100  pounds  No.  10  wire 1.70 

200  pounds  No.  12  wire 3.70 

50  pounds  iV-inch  strand 1.82 

Labor 105.26 

Saperintendence 6.40 

Cost  of  connecting  mat,  $270.44;  cost  per  square,  $10.43. 

Cnh  No.  1,  Dike  No.  2  {3^626  cubic  feet). 

25  cords  brush $21.87 

8.81  cords  poles 17.62 

33  cubic  yards  stone 17.69 

231.6  pounds  No.  12  wire 4.28 

123  pounds  iV^n^^h  strand 3.26 

Labor 95.53 

Superintendence 5.81 

Cost  of  crib,  $166.06;  cost  per  cubic  foot,  $0.0471. 

Cril  No.  f.  Dike  No.  S  {1,320  cubic  feet). 

9.87  cords  brush $8.19 

3.3  cords  poles 6.60 

12.35  cubic  yards  stone 6.62 

86.7  pounds  No.  12  wire 1.60 

49. 25  pounds  iVinoh  s tran d 1. 31 

Labor 35.77 

Superintendence 2.17 

Cost  of  crib,  $62.26;  cost  per  cubic  foot,  $0.0471. 

CHb  No.  ly  Dike  No.  S\  {£5,320  cubic  feet). 

179.77  cords  brush $157.30 

62.04  cords  poles 124.08 

237  cubic  yards  stone 127.03 

1,063.52 pounds  No.  12  wire 19.68 

600  pounds  No.  10  wire 10.20 

883.67  pounds  T*j-inch  strand 23.42 

Labor 686.17 

Superintendeu  ce 41.71 

Cost  of  crib,  $1,189.59;  cost  per  cubic  foot,  $0. 0469 

CHb  No.  gf  Dike  No.  g\  {11,100  cubic  feet). 

78  80  cords  brush $68.95 

27.75  cords  poles 55. 50 

103.96  cubic  yards  stone 55.72 

729.27  pounds  No.  12wire 13.49 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.      3363 

387.40  ponndB  strand. $10.26 

Labor 300.81 

Superintendence 18. 30 

Cost  of  crib,  $523.03;  cost  per  cubic  foot,  $0.0471. 

Crih  No.  5,  Dike  No,  2\  {5,1S6  ouhiofeet). 

36.39  cords  brash $31.84 

12.81  cords  poles 25.62 

48  cabio  yards  stone 25.73 

338.96  pounds  No.  12  wire 6.27 

178.90  pounds  strand 4.74 

Labor 138.92 

Superintendence 8. 48 

Cost  of  crib,  $241.60;  cost  per  cubic  foot^  $0.0471. 

Bepaira  to  Dike  No,  S  {£,675  cuhicfeei). 

19.88  cords  brush $17.39 

7  cords  poles 14.00 

26.20  cubic  yards  stone 14.04 

183.96  pounds  No.  12  wire 3.40 

97.78  pounds  strand 2.59 

Labor 76.88 

Superintendence 4, 61 

Cost  of  repairs,  $131.91 ;  cost  per  cubic  foot,  $0.0493. 

RECAPITULATION. 

Sill  mat $808.09 

Connectinj^  mat 270. 44 

Crib  No.  1,  Dike  No.  2 166.06 

CribNo.  2,  DikeNo.  2 62.26 

Crib  No.  1,  Dike  No.  2i 1,189.59 

Crib  No.  2,  Dike  No.  2i 523.03 

Crib  No.  3,  Dike  No.  2i 241.60 

Repairs  to  Dike  No.  3 131.91 

Subsistence 49.12 

Total 3,442.10 

New  Madrid,  Mo, — No  work  was  done  here  during  the  year.  I  would  respectfully 
renew  my  recommendation  for  a  further  extension  downstream  of  1,000  feet  of  the 
existing  revetment. 

This  would  complete  the  protection  of  the  entire  river  frontage  of  the  town. 

Plumpoint  Beach  {ArkaneM  eide). — No  work  was  done  here  during  the  year.  The 
eontinuation  of  the  Fletchers  Bend  revetment  up  to  the  mouth  of  Mill  Bayou,  aud 
the  revetment  of  Osceola  Bar  from  New  Haven  down  to  the  head  of  the  1895  work  is 
again  respectfully  ur^ed  for  the  reasons  set  forth  in  my  last  annual  report. 

Navigation  over  this  reach  was  not  interrupted  during  the  entire  low- water  season, 
and  the  low-water  channels  have  remained  fixed  for  the  past  two  years. 

The  bankheads  designed  by  Lieutenant-Colonel  Stickney,  and  placed  at  the  ends  of 
the  '^  interrupted''  revetment  in  Fletchers  Bend,  appear  to  have  admirably  answered 
their  purpose. 

Respectfully  submitted. 

Aug.  J.  NoLTY^  Aesietani  Engineer, 

First  Lieut.  Mason  M.  Patrick, 

Corj^B  of  Engineers,  U.  8,  A. 
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Ahstraet  of  proposals  far  dredging  in  Wolf  Rivor,  Tennessee,  received  in  response  to  adnerUs^- 
.  .  .  .  €       ,  Wul9l6yl897yhyFirstLuiut,  Mason  M.  Patrick, 


meni  dated  June  16, 1897,  an 
Corps  of  Engineers, 


No.  of 
pro- 
pofMil. 


Name  of  bidder. 


Besidenoe. 


Dredging 

per  cabic 

yard. 


Hemoring 

obetrno- 

tionsper 

hoar. 


ChM.  H.  AppletoQ ... 
Rittenbouae  K.  Moore 
Kavanauffh  Sand  Co. 

Win.A.Klrk 

H.S.  Brown 


QniBoy,  m 

Mobile,  Ala.... 
Memphis,  Tenn 
Madison,  Ind  . . 
Qnlnoy,  HI .... 


20 

ao 

a  12^ 

ao 


flO.00 
16. 00 
10.00 

a0.00 
10.00 


a  Lowest  bid;  aooepted. 


Abstract  of  proposals  for  letee  work  received  in 
1897,  and  opened  August  16, 1897,  hy  First  Lieut. 


to  advertisement  dated  July  id, 
ason  M.  Patrick,  Corps  of  Engineers. 


i: 

Name  and  residence  of  bidder. 

Lower  St.  Pznncis  Levee  distriek 

P 

Carath- 
ers- 
Tille. 

Half 
Moon 
Bayoo. 

Lint- 
dale. 

Mid. 
w*y. 

Crook- 
ed 
Bayoo. 

J.B. 
Driver. 

J.D. 
Drirer. 

R 

Wilson  Sc  Co.«  Golden  Lake,  Ark 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

4 

Wm.  H.  Hnfhuan,  CamthersTllle,  Mo . 
T.  Mike,  OayoHO,  Mo 

'iJI 

\9 

*i? 

•4 

7 

11 

John  Burke,  Vicknbarg, Miss. ...■..^-- 

16 
121 

18.18 
1L64 

16 

1? 

L.  G.  Dresbaoh,  Memphis,  Tenn 

18* 

u:64 

18 

The  J.  S.  McTighe  Banking,  Con- 
stracUon,  and  Internal  Improve- 
ment Co..  Memphis  T<^nn..  ........ 

1L03 
11.10 

20 
16 

g* 

18.24 
14 

624 
616 

14 
1f( 

Morrow  Sl  Carter,  Memphis,  Tenn  .... 
Berry  A  Adams,  Peoan  JPoint,  Ark. . . . 

10 

JaM.  &.  Carv.  Me'mnhis.  Tenn  ' 

9.74 

0.74 

9.74 

0.74 

all 

•  11 

;n 

Shippey  dt  Johnson,  Memphis,  Tenn. . 

?? 

J.  f!  Keeney,  Cairo.  HI 

J.  B.  Kerr.  M Amnhia.  T«nn 

14 

14 

?fi 

24 

17.80 

17.40 

624 

18 
1L99 

U 

11.10 
18.45 

18 

%> 

F.  A.  McClelland,  Colambns.  Miss  .... 

U.00 

20 

Martin  Jennings  A  Co.,  Memphis, 
Tenn 

14i 

iToo 

174 

11780 

IH 

iiToo 

6201 

14 

27 

Arnold  &  Be  G-aris,  Memphis,  Tenn. . . 
George  A.  McBain,  Memphis,  Tenn . . . 

12.10 
13.45 

1 

Name  and  residence  of  bidder. 

Lower  St.  Francis  L«ee  district 

1 

Griders. 

No- 
dena. 

New 
loToe 
88  M. 

to 
85  M. 

Enlargement  and  npair. 

No.l. 

No.  2. 

80  M. 

to 
88  M. 

08  M. 

to 
04  M. 

104  M. 

to 
109  M. 

jt 

Wilson  Sc  Co.,  Golden  Lake,  Ark 

CenU. 

Cents. 

Cents. 

12 

Cents. 

Cent*. 

Cents. 

Cents. 

4 

Wm.  H.  Hnfflnan,  CamthersTllle,  Mo . 



7 

T.  Mike,  Gayoso,  Mo 

18.74 

15 

lit 

13.83 
10.74 

11 

John  Barke,  Vicksburg,  Miss 

20 
12* 

16 

16 
12.20 

12.95 
n.64 

14 
12.23 

n.93 

610 

12 
13 

L.  C.  Dresbach,  Memphis,  Tenn 

The  J.  S.  McTighe  Banking,  Con- 
struction, and  internal  Improre- 
ment  Co.,  Memphis,  Tenn 

14 
18 

15 

17 

617* 

14 

Morrow  Sc  Carter,  Memphis,  Tenn 

Berry  &  Adams,  Peoan  Point,  Ark .... 

lis 

12.40 
all 
11.98 

1? 

10 

Jas.  &.  Cary,  Memphis,  Tenn.' 

all 

all 

all 

all 

all 

21 

Shlppny  A.  Johnson,  MAmphis,  Tenn  . . 

?ffl 

J. /.Keener,  Cairo,  111...: 

17| 

10.80 

12.99 

13 

12.20 

13.45 

713 

J.  E.  Kerr,  fiemphis,  Tenn 

13 

12* 

15 

15 

625 

?«•> 

F.  A.  McClelland,  Columbus,  Miss  .... 

20 

Martin  Jennings  St  Co^  Memphis, 
Tenn 

14 
10 
13.45 

14 
18 
13.45 

14 

12.90 

1L45 

.181 

16J 

6188 

27 

Arnold  &  De  Garis,  Memphis,  Tenn. . . 
George  A.  McBain,  Memphis,  Tenn  . . . 

28 

14.45 

a  Accepted.  6Bfl|Jected. 

Prices  bid  are  per  cubic  yard. 

Note.— Jamea  H.  Cary  will  take  all  or  none  of  first  four  items  bid  on  and  all  or 
none  of  next  eight  items. 
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AMrad  of  pnpoodU  for  Imm  work  reotived  im  reoponoo  io  adveriioeKMmi  dated  Juttf  S4f 
1897,  amd  opmedAm§uti  16, 18S7,  hjf  Fhni  LieuL  Maoom  M.  Pa&iek,  Carpo  of  En^inein. 


VmMtsaA 

Mddar. 


rwULoceo/ 


White  JUt v  LevM  dtotdei. 


wmiiHii. 

■OB'S. 


-I 


u 

to 

I 


k 

8)1 


i^ 


Qto.  J.  Webb,  jr..  Venice, 

in 

E.  B.  Kttitle,   MempbU, 
TenB 

Jno.  6.   Seaeione,   Leota 


OenU 


Omta. 


Chnl». 


OmtM, 


(knU. 


OentM. 


Omit, 


OU. 


Omtt, 


J.  H.  Welaeh,  Bwtem  Ark 
H.  F.  WatUna,  Beolah, 


•12.08 


U.08 


Sons,  8t. 


Jno.   Scott    St 

7.  W.  Hut  BeDair,  MA. . . 

L.  C.  Dresbaoh,  Memphia, 
Tenn 

The  J.  a  McTishe  Bank- 
ins,  GonatraraoB,  aad 
Intomal  Improremani 
Ca,  Mempbifl,  Tenn 

W.  IL  Forreat,  Memphia, 
Tflnn 

Jae.  H.  Gary,  Memphia, 

J.  W.  Thompaon,  MnnphSa, 
Tenn 


16.48 


18.45 


18.80 


13.80 


U|     lalf 


18.48 


18.07 


14.23 


al5 


al6 


al8 


18.40 


16        17.40 


14.00 


18 

16 
al4 


Sbimej  A  JohaaoB,  Mem- 
i  _  pbu,  Tenn. 


a  '  J.\.  £acr.  Memphis.  Tenn 
24    HoCadden     Oonetnictiaa 

Co.,  Memphia,  Tenn , 

F.  iu  MedellaBd,  CMnm. 


Co.,  Memphia,  Ta 

P*.  iu  MedellaBd,  i 

1nia,Miaa 


17 
18.061 


18 
18.06 


17*1 

'ii' 


171 


10 


17 
18* 


al3 


16 


alB 


17 


al5.44 


14.40 


Marital  Jmnbngft  9l  Oa., 
Memphia,  Tenn......... 

J.  B.  Lewis,  Oaines  Land- 
lag;  Ark 


16.60  18.60      24 


»l 


21 
•1T| 


10        10 

14.78  10| 


17 

17.40 
012.00 

17 


Prioee  bid  aie  per  oabio  y«rd. 


•Aecaptad. 


Avlmiei  ofpropooali  for  levee  worh  reeehed  In  reeponee  to  oAeer^emenut  dated  July  94, 
1S$7,  amd  opmed  Auguttie,  18S7,  kp  Fbrei  Ueitt.  Maeon  M,  Patrick,  Corps  of  Engineere. 


1 

Upper  Taioo  Larea  diatriot. 

1 

Haul- 

I 

Botith 

half 

aao.76. 

See.  77. 

See.  78. 

See.  70. 

Seo.80. 

Sec.8L 

esrSi 
over 
levee. 

2 

B.  B.  Manfle.  Memphis,Tenn 

Jno.  O.  SessionH,  Leota  Landina,  MIm. 
T.a  Aderholdt.FrlanPoinlHiaa.... 

a  BL  DameroB,  HnnUTflle,  Mo 

J.  KBLerr.  Memphia.  ToBB 

Martin  JenniBga  A  Go..  Memphia, 
TeBB 

Omu. 
al8i 

27.78 

17.47 

18 

14.80 

18 
17| 
16.00 

OmtM. 

Genu. 

OmUt. 

OmUt. 

Oentt, 

OmUt. 

5 

71. n 

10| 

iT 

81 

10 

191 
al&OO 

4 

16 
18 
23 

26 

81 

S» 

al6.00 

5:oo 

81 

22 

24 
al6.00 

621* 
622 

628 

622 

6101 
616.00 

617.74 

610 

628 

618 

617i 
616.00 

6* 

6 

27 

20 

Anoid  ADaOaria, Memphis, TeBB... 

6 

•  Accepted. 
Prices  bid  are  per  cabic  yard. 


»Bia«cted. 
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Ahairaei  of  proposals  for  levee  work  in  Lower  8U  Francis  and  Upper  Yazoo  Levee  districU 
received  in  response  to  public  notice  dated  August  18, 1897,  and  opened  August  SO,  1897,  by 
First  Lieut,  Mason  M.  Patrick,  Corps  of  Engineers. 


I 


Lower  Si.  Francis  Levee 
district. 


Kame  and  residence  of  bidder. 


Closinff 

CrookM 

Bayoa  Ore- 


Enlarge- 
ment and 
repair  104 
M.tolOOM 


Upper  Ta- 

200  Levee 

district. 

£nlaz:ge- 

ment  north 

half  sec.  80. 


Charles  E.  Adams,  Pecan  Point,  Ark 

Shippey  &,  Johnson,  Memphis,  Tenn 

J.  W.  Thompson  A  Co.,  Memphis,  Tenn. 
Martin  Jennings  Sc  Co.,  Memphis,  Tenn . 

Jas.  H.  Cary,  Memphis,  Tenn 

T.  S.  Aderholdt,  Friars  Point,  Miss 

W.  F.  Watkins,  Beulah,  Miss 


Genu. 


20 


Omti. 

19^ 
23 

al^ 


Cents. 
16{ 
21.40 
25 

22 

619.90 


aAeoepted. 


ftFive  cents  additional  for  haaling  earth  over  levee. 


Prices  bid  are  per  onbic  yard. 

Note. — Bids  for  work  at  Crooked  Bayou  and  enlargement  nortb  balf  of  section  80 
rejected. 

Abstract  of  proposals  for  furnishing  brush,  poleSf  wire,  wire  strand,  and  staples,  received 
in  response  to  notice  dated  September  IS,  1897,  and  opened  September  SI,  1897,  by  First 
Lieut,  Mason  M.  Patrick,  Corps  of  Engineers, 


■• 

Name  and  residence  of  hidder. 

Willow 
brush, 

cord. 

WiUow 

poles, 

per 

cord. 

Galvaniied  steel 
wire. 

Wire  strand. 

'T" 

No.  10, 

per 
pound. 

No.  12, 

per 
pound. 

tinch, 

per 
pound. 

Alnob, 

per 
pound. 

inches, 

per 
ponnd. 

Jos.  EvinSiJDardanelle,  Ark 

$1.00 
a87i 

♦1.65 
al.60 

CenU. 

Cents. 

Cents. 

Cents. 

Hunter  &  Frey,  Memphis,  Tenn 

Livermore  Foundry  and  Machine  Co., 
Memphis,  Tenn 

6L76 

61.76 
1.85 

LOO 

L05 
aL85 

C$2 

Cents. 

2.83 

2.65 

a2.60 

088 

2.60 

a2.65 

2.70 

62 

Manogne-Pidgeon  Iron  Co.,  Memphis, 
Tenn 

63 

Orflrill  Broil.  A. Oo-.  MeiT^phlfl.  Tenn. . . . 

2.15 

Lee  Bros.,  Memphis,  Tenn 

a  Accepted. 

6  Tie  bids,  settled  by  bidders  between  themselvet. 

e  Per  100  feet. 

Abstract  of  proposals  for  levee  work  at  WaJnutbend,  Ark.,  received  in  response  to  public 
notice  dated  September  £8, 1897,  and  opened  October  9, 1897,  by  First  Lieut.  Mason  M. 
Patrick,  Corps  of  Engineers, 


^ 

r 

Name  and  residence  of  bidder. 

Closing 
breaks,  per 
cubic  yard. 

ment 

and  repairs, 

per  cubic 

yard. 

Bemarks. 

1 

2 

Martin  Jennings  Sc  Co.,  Memphis,  Tenn 

C  FT.  n^^^ron,  M^miphiR,  Tenn , . . 

Cents. 
15.il 
18 
a  15. 00 
10.03 

17 
10.24 

Cents. 
18.41 
18 
015.00 
10.03 

25 
10.24 

Will  take  bH  mr  nonttu 

3 

Shippey  Sc  Jo^sen,  Memphis,  Tenn 

Do 

4 
ft 

The  J.  B.  McTighe  Banking,  Construction,  and 
Internal  Improvement  Co.,  Memphis,  Tenn. 

Will  take  all  or  none, 
or  will  take  sections 
A,B,C,andDatl8.20 
cents. 

6 

Jas.  H.  Caiy,  Memphis,  Tenn 

Will  take  an  or  BOM. 

•Accepted. 
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List  of  eonUracts  im  farce  April  SO,  1898,  in  First  and  8eo<md  diatriois,  impnmng  MisHaaippi 

Jtiiver, 


Kame. 

For  what  made. 

Date  of 
approval. 

Date  of 

beginning 

work. 

Expire 

tion  of 

contract 

Bemarks. 

Beese  Thomas 

Leyee  work  in  Upper 
Yazoo  Leyee  district. 

1897. 
Oct     4 

....do  ... 

1897. 
Aug.  24 

Nov.  1« 

Sept  20 

1898. 
Feb.  16 

....do... 

....do... 

Time  of  completion  ex- 
tended to  Aog.  1, 
1898. 

Time  of  oompletion  ex- 
tended to  June  1, 
1898. 

Time  of  completion  ex- 
tended   to  Sept  1, 

£.B.  Mantle 

The  J.  S.  MoTigbe 
Banking,  Conatruc- 
tion  and  Internal 
Improyement  Ca 

Levee  work  In  Wbite 
Biver  Levee  district. 

Oct    16 

DetaiU  of  levee  work,  White  Siver  Levee  diatrictyfiram  May  1, 1897,  to  Apnl  SO,  1898. 

["B"  repreaenta  right  bank  of  river.    "  H  "  represents  stations  from  Helena^  Ark.,  southward.    "I 
represents  stations  from  near  Laconia,  Ark.,  northwaI^i.] 


Station. 


l+88Hto41  H 

47+20  H  to  120  H 

laOHto  190+88  H 

285+10  H  to  296 +35  H. 

722+«eHto730  H 

TOTHto  722+06  H,  and 

790Hto742H. 

M0Hto994H 

1727+80Htol75O+67H. 
»4+20L  to  1607-1-73  L. 

fontb  account 

911 +53  L  to  926+90  L, 

■ad  933+84  L  to  947 

+52  L. 
»0+19Lto261-f94L.. 
128+96  L  to  140+98  L.. 


Total. 


Dis- 
tance 
fh>m 
Cairo. 


JfOM. 

809A 
300B 
300B. 
311  R. 
821  B 
821  B. 

327B. 
842B, 

364  B 
361B 

365  B, 


384  B 
885B, 


Contractor. 


F.A.Mcaelland. 
Jno.  O.  Sessions  .. 

F.W.Hunt 

J.S.MoTigheCo. 

.....do..... 

do 


P.McCadden 

J.8.MoTigheCo. 

J.B.  Lewis 

do 

Jas.H.Car7 


J}?^ 


kbach. 


Length 
of  con- 
tract. 


Cnbio 
yards 
m  con- 
tract as 
est! 


Feet. 
3,912 
7,300 
7,^  " 
1, 125 
734 
2,766 

9,400 
3.177 
1,353 


2,955 


2,175 
1,"" 


43,183 


inp] 


50,000 
220,000 
220,000 
56,000 
20.000 
68,000 

44,000 
60,000 
32,000 


60,000 


70,000 
25,000 


900,000 


Cnbio 
yards 
actual- 
ly put 
»Iace. 


68,878 
215,962 
222.780 
37,820 
16,682 
18,877 

18,809 
6,936 

23,33:i 
8,105 

49,696 


65,200 
23,583 


756.656 


TotaL 


1,986 
8,827 
9.661 
1.707 
974 
1.151 

(a) 


1,815 
i,'9i6 


4,503 
(a) 


1,439 
6,555 
6.980 
1,134 
605 
879 

(«) 

"lio 
i.'iu 


2,290 
(a) 


1,022 

4.710 

5.042 

768 

398 

692 

(«) 
**608 

"m 


1,582 
(a) 


StotioB. 


Dis- 
tance 
from 
Cairo. 


Contractor. 


Yardage. 


Per 
team. 


Per 

acrap- 

er. 


1^ 


•If 


Bemarks. 


H88Hto41  H 

47+20Htol20H 

120  H  to  190+88  H 

2S+10  H  to  396+35  H. 

722+66  fl  to  730  k 

707  H  to  722+06  H,  and 
730  H  to  742  H. 

600Hto994H 

1727+80Htol76B+67H 

M4+20L  to  1007+78  L 

force  aoeoont 

911+53  L  to  926+90  L, 

and  938+84  I<  to  047 

+62  L. 
240+19  L  to  261+94  L  , 
m+96L  to  140+98  L. 


MiUs, 
309B. 

809B. 
309  B. 
311  B. 
321  B. 
321  B. 

327B. 
842B. 

864B. 
864  B 
365  B. 


384  B 
886B 


F.  A.  McClelland  .. 

Jno. G-.  Sessions ... 

F.W.Hunt 

J.aMoTigheCo.. 

I . . . .uO  ..••..••..••. 

.....do ............. 


P.McCadden 

J.S.MoTigheCo. 


40.91 

82.94 
82.15 
83.35 
27.57 
21.48 

(a) 


dents. 
57.60  12. 

46.85  12.03 

44.18  13.00 

49.241  15.00 

42.50  15.00 

31.88  18.00 


(«) 


J.B. Lewis  .. 

.....do 

Jaa.H.Cary. 


28.81 
87*82 


38.37 
'54.'» 


>.  0.  l^esl 


ibach.. 


28.47 
(a) 


41.21 
(a) 


15.70 
18.00 


Feet. 
15.00 

14.00 
13.50 
16.20 
15.10 
15.10 

10.50 
16.00 


17.60  13.70 

ii'oo 


12.50 


Feet. 
130 

175 
175 
210 
215 
160 


175 
195 
'i75 


15.44 
13.00 


13.60 
15.10 


190 


New  levee  and 
enlargement. 
New  levee. 

Do. 

Do. 

Do. 
Enlargement. 

Do. 
New  levee  un- 
finished. 
New  levee. 
Cost,  $654.17. 
New  levee. 


Do. 

New  levee  and 
enlargement 


•Combined  scraper  and  wheelbarrow  work. 
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Detail  af  levee  work,  Lower  St.  Franoie  Levee  distrietf  fnm  Mmy  1, 1897 ^  to  April  SO,  1898, 
[yt  npreBents  26  miles  +  8|000  feet;  B  repreeente  right  bank  of  river.] 


Stations. 


Distance 
from 
Cairo. 


Contractor. 


Cubic 

of  con-  ♦»««♦  a. 
♦^«*    tract  as 


tract. 


esti- 


Cnbie 
yards 
aotnal- 
lypnt 

in 
place. 


Total. 


li 

h9 


CD 


28  45 

30***  32+79 

«1    ^      tt 
6+86*®7TlS 

80    ^    84       _      85 
f+l2**  30"*^  46+82 

84  85 

80*^82+60 

104^    104 


MUet. 


109  R  to 
127  B. 


153B. 


166  R  to 
179  B. 


109  B.. 
103  B.. 


W.  H.  Hnfhuan . 

Adams  &.  Berry. 
Jas.H.Cary..... 


Feet. 

22,047  138.000 

105  2,600 

47,002  299,700 


70^   71 

30*®n 

Walnut  Bend  LcTce  A 

^    a 

*»f+10. 


.do. 


108,963  5,818 

2.600    (a) 
800,36811,667 


161  B... 

275  B  to 
282  B. 


....do 

Shippey  &,  Johnsen. 


8,630     86,000     84,375 


8,180     60,000'    89,805 
81,400  162,  OOO'    80,065 


Totals. 


5,834 

(«) 
8,960 


5.069  4.618 


<«)   I   (a) 

I 
7,443  5,078 


8,721  2,536 


112,364  738,800  616, 


686|. 


2,626 


1,899 


Stations. 


Distance 
from 
Cairo. 


Oontrastor. 


Yardaf^. 


Per 

team 


Per 

scrap- 


H 
i^ 

< 


Bemarks. 


26         46 

80*^82+79" 


85 


61         Jl 
6+80^7+85- 

80     ^    84       _  

7+72*<>38»"*  46+82 
*       96 
*®27T«6. 
84         85 

80***  82+50 

104^    104 


MUe9. 


109  B  to 
127  B. 


158  B.. 


166  B  to 
179  B. 


169B... 
198B... 


W.  H.  Hui&nan . 


Adams  &  Berry . 
Jas.H.Cairy 


70^   71 

80<»l7 

Walnnt  Bend  Levee  A 

*<*8+a5. 


I- 


.do. 


161B... 

276  B  to 
282  B. 


....do 

Shippey  &  John- 


21.29 

(a) 
40.86 

22.67 

(•) 
81.71 


28.50 

(a) 
59.15 

88.27 

(a) 
42.17 


Oente, 
9.60 


Totals. 


16.26 


16 
15.99 


FeeL 

8.80 


19 
7.80 


12.26 


10.10 
18 


Fui. 

240 


175 
287 


180 


198 

150 


New  work  and 
repairs.  Work 
done  by  drag 
scrapen. 

FnUng  oat  im 
levee. 

Bnlargemeni 
aadnewwoA. 


New  work  and 
enlargoment. 

Bnlargenontb 

Bnlargemeni 
and  new  work 
(unfinished). 


«  Beoord  inoompleta. 


APPENDIX  X  X — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      8369 

Details  of  levee  varh,  Upper  Yomoo  Levee  dietnci,  from  May  1, 1897,  to  April  SO,  1898. 
[Seotiona  «re  5,900  and  8,800  feet  in  length  i  L  zepreeeots  the  left  hank  of  river.] 


Stationa. 


Dialanoe 
Cairo. 


ContraetoT. 


Length 
of  con< 
tract. 


Cabio 
yards 
iu  con- 
tract aa 
eaU 


Cnbic 
yards 
actnal- 
lypnt 

place. 


Total. 


IS 

hi 


'S 


3986to4011,aeeti<m76. 

4013to  4171,  sections  77, 

78,79. 
4]71to4S77,i 

8L 


Mike, 
829L... 
831  L... 

388L.... 


B.B.  Mantle... 
Reeae  Thomas . 


Martin  Jennings  dt  Co . 


2,700 
15,800 

10,600 


65,000     35,871  1,740  1,148 
375,000,  204,10214,637  9,448 

50,000     48,728  8,346  2.229 


Totala 89,100'  480,000'  288,701 


850 
6,587 

1,560 


Btatioiia. 


Distance 
from 
Cairo. 


Contractor. 


Yardage. 


Per  '  ^•^ 
•"""•    er. 


^•6 


Remarks. 


8866  to4018,  section  76.. 

4013  to  4171.  sections  77, 

78.79. 
4171  to4377,  sections  80, 

8L 


MiUt, 

329L.... 

831 L. 
333L. 


£.B.  Mantle 

Beese  Thomas  — 

Martin  Jennings 
4tCo. 


8L24  42.20 


21.60 
21.86 


TMals. 


30.98 
81.23 


OtnU. 
13.25 

16.99 


Fett 
14.20 


18 
17.60 


176 


200 
198 


Bnlarsement 
(anflmshed). 

Enlargement 
(anflniahed). 

Enlargement. 


IMiofelMlean  engineere  employed  on  work  of  river  and  harbor  improvemenU,  in  charge 
ofhret  L4eui,  Mason  M,  Patrick,  Corpe  of  Engineers,  from  May  1,  1897,  to  April  SO, 

'    1898. 


Name  and  residence. 


Time 
em- 
ployed. 


Compen- 
sation per 
month. 


Where  employed. 


Work  on  which  employed. 


W.  H.  Beea,  Memphis. 
Tenn. 


Aug.  J.  Volty,  Mem- 
phis, Tenn. 


Wffl.  Gerig,  Memphis. 
Tenn. 


Chss.  Le  Vftsaenr, 
liemphia,  Tenn. 

A.F.KIlp«tiiok,M8m. 
phis,  Tenn. 

IL  Gardner,  Memphis, 

Tenn. 
C.  H.  Parrfts,  Helene, 

Ark. 
L.   Bosatfeld,   Mem* 

phis,Tenn. 
IVed.  Wiicstnuid,  Ut 


12 


U 


18 


^ 


81 
18 


$250 


176 


150 


150 


166 

160 

140 
126 
140 

126 

186 


Memphis,  Tenn.. 


Memphis,  Tenn.,  and 
Hopefleld     Bend, 

JefrersonviUe,  Ind., 
Memphis,  Tenn., 
and  Askew,  Ark. 

Memphis.  Tenn.,  and 
in  the  field. 

Osceola,  Ark.,  and 
Memphis,  Tenn. 

Stoval.    Mias..    and 

Memphis,  Tenn. 
Helena,  Ark 

Memphis,  Tenn , 

Tisoonia,  Ark 


Principal  office  assistant,  general 
snperlntendenoe  of  ooustruction  { 

Slans  for  work  at  yarionslooali- 
ies. 
Care  and  repair  of  plant;  oonstmo- 

tion  and  repair  of  revetment  at 

Hopefleld  Bend,  Ark.,  and  Mem- 

phis,  Tenn. 
ConBtraction  of  U.  S.  S.  Ohiseaj 

dredgiug  in  Wolf  Biyer;   con- 

struetion  and  repair  of  Walnut 

Bend  Levee. 
Surveys,    ganges,    and    obserra- 

tiona;  draftsman  and  oompnter 

in  oflSce. 
Constmction  and  repair  of  lerees 

in  Lower  St.  Franois  Levee  die- 

trict. 
Constmction  and  repair  of  levees 

in  Upper  Yazoo  Levee  dintrict. 
Constrnrtion  and  repair  of  levees 

in  White  River  Levee  district 
Miscellaneoas  office  work. 

Constmction  and  repair  of  leyeea 
in  White  River  Levee  district. 
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Appendix  3. 

Report  of  Capt.  H.  C.  Newcomer,  Corps  of  Enginebbs,  upon  Operations  in 

THE  Third  District. 

United  States  Engineer  Office, 

MemphUf  Tenn.,  May  £0,  1898. 

Colonel  :  I  have  tho  honor  to  submit  the  following  report  of  operations  in  the 
Third  district,  improving  Mississippi  River,  from  May  1,  1897,  to  May  1,  1898: 

The  Third  district  extends  from  the  Coahoma- Bolivar  County  line  on  the  left  bank 
(365  L)  and  the  month  of  the  White  River  on  the  right  bank  r393  R)  to  the  latitude 
of  Warren  ton,  Miss.  (607  L).  In  its  improvement,  works  of  bank  protection  have 
been  executed  at  Lake  Bolivar  Front,  Ash  brook  Neck,  Greenville  Harbor,  Lake 
Providence  Reach,  and  Delta  Point ;  the  systematic  improvement  of  Lake  Providence 
Reach  was  attempted,  and  levees  have  been  constructed  and  enlarged  in  tho  Upper 
Tensas  and  Lower  Yazoo  levee  districts.  All  of  these  localities  are  shown  on  the 
accompanying  map  of  tho  Third  district. 

The  operations  of  the  past  year  have  included  repairs  to  the  broken  revetment  at 
Ashbrook  Neck,  Greenville,  Lake  Providence,  and  Delta  Point,  the  construction  and 
maintenance  of  levees,  towing  stone,  the  construction  of  a  towboat,  and  the  care  of 
plant. 

LAKE  BOLIVAR  FRONT  (417  MILES  BELOW  CAIRO). 

The  revetment  at  this  place  was  built  to  hold  a  bank  whose  caving  endangered  a 
large  levee  across  the  head  of  Lake  Bolivar.  About  4,250  linear  feet  of  revetment 
were  constructed  in  1888-89.  and  repairs  were  made  in  1889,  1892,  and  1893.  Details 
of  the  work  are  given  in  the  Annual  Reports  of  1889,  page  2701;  1890,  page  3252; 

1893,  page  3752,  and  1894,  pa^e  2919 :  and  maps  accompany  the  reports  of  1889  and  1890. 
No  work  has  been  done  since  1894.    The  surveys  of  recent  years  show  a  fill  over 

the  revetment,  and  it  is  protected  bv  a  bar  making  downstream  from  the  foot  of 
Island  No.  76.  With  the  exception  of  three  small  breaks  in  the  upper  bank  paving, 
that  first  appeared  after  the  flood  of  1897,  and  have  not  shown  any  tendency  to 
enlarge,  the  revetment  is  apparently  in  good  condition  for  a  length  of  about  3,775 
feet,  measured  along  the  shore  edge  of  the  mats.  No  extension  is  considered  neces- 
sary.   The  total  expenditures  have  been  $145,358.04. 

ASHBROOK  KECK  (446  MILES  BELOW  CAIRO). 

The  revetment  at  this  place  was  built  to  prevent  a  threatened  cut-off.  About 
2,820  linear  feet  of  revetment  were  constructed  in  1890-91,  4,300  feet  in  1891-92,  2,610 
feet  in  1892-93, 1,476  feet  in  1894-95,  and  repairs  to  upper  bank  paving  were  made  in 
1893-M. 

A  levee  7,300  feet  long  was  built  along  the  axis  of  the  neck  in  1891-92  to  prevent 
flow  across  the  neck,  but  it  was  destroyed  in  the  next  flood.  Details  of  the  work 
are  given  in  the  Annual  Reports  of  1891,  page  3639;  1892,  page  3170;  1893,  page  3752; 

1894,  page  2920,  and  1895,  page  3805.    Maps  accompany  the  reports  of  1892  and  1893. 
Early  in  June,  1897,  a  oreak  appeared  in  the  revetment,  Stations  83  to  86,  and 

later  in  the  season  another  at  Stations  93  to  96,  and  also  a  defect  in  the  upper  bank, 
Stations  105  to  108.  July  31, 1897,  1  submitted  a  project  for  repairs  to  the  broken 
revetments  in  the  Third  district,  but  work  was  not  begun  at  Ashbrook  Neck  until 
December  13,  when  the  plant  could  be  spared  from  Greenville  Harbor.  It  was  found 
that  the  breaks  extended  but  little  below  low  water,  so  that  the  full-sized  channel 
mats  were  not  required.  Four  shore  mats,  aggregating  757  squares,  were  built,  and 
about  1,130  squares  of  the  upper  bank  were  regraded  and  repaved.  The  total  cost 
of  the  repairs  was  $13,249.53.  The  details  of  the  work  are  given  in  the  appended 
report  of  Assistant  Engineer  Arthur  Hider. 

The  revetment  appears  to  be  in  effective  condition  for  a  length  of  about  9,990  feet, 
measured  along  the  shore  edge  of  mats.  No  extension  is  considered  necessary,  but 
new  defects  requiring  repairs  may  appear  after  this  year's  flood.  The  total  expendi- 
tures have  been  $442,271.26. 

OREENYILLB  HARBOR  (478  MILES  BELOW  CAIRO). 

The  revetment  at  this  place  was  built  to  protect  the  town  of  Greenville,  which  was 
rapidly  caving  into  the  river  when  the  work  be^an  in  1887.  The  first  project  was  to 
hold  the  bank  with  submerged  spur  dikes  consisting  of  cribs  resting  on  foundation 
mats.  In  1887, 1888,  and  1889  twelve  crib  dikes  were  built,  and  one  longitudinal  pile 
dike,  and  mats  were  placed  between  some  of  the  spur  dikes.  Caviuff  continued,  how- 
ever, in  the  bend  above;  and  during  the  flood  of  1891  the  upper  dikes  were  flanked. 
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four  spur  dikes  and  the  longitadinal  dike  being  carried  away.  The  revetment  of 
the  bank  above  the  remaining  dikes  was  then  begun.  6,600  linear  feet  being  built  in 
1891-92,  4,450  feet  in  1892-93,  and  3,087  feet  in  1894-95,  woven  mats  bfdn^  nsed  in  all 
this  work.  Repairs  were  made  to  upper  bank  paving  in  1893  and  l894.  In  the 
flood  of  1894  the  upper  remaining  spur  dike  was  carried  away,  leaving  seven  spur 
dikes  still  in  position.  In  1896  a  break  in  the  revetment  at  Station  54  was  repaired 
by  the  construction  of  about  677  linear  feet  of  new  revetment,  using  fascine  mats. 

The  details  of  the  above  operations  are  given  in  the  Annual  Reports  of  1888,  page 
2280;  1889,  page  2706;  1890,  page  3240;  1892,  page  3173;  1893,  page  3753;  1894,  page 
2920 ;  1895,  page  3805,  and  1897.  page  3726.  Maps  accompany  the  reports  of  1888, 1889, 
1890, 1892,  and  1893. 

On  April  5,  1897,  while  the  flood  of  that  year  was  near  its  height,  a  break  in  the 
revetment  near  Station  24  became  evident  through  the  sinking  of  a  tree  that  had 
stood  on  the  bank.  There  was  considerable  anxiety  felt  lest  the  caving  bank  should 
make  a  breach  in  the  adjacent  levee  line.  The  caving,  however,  did  not  extend  to 
the  levee,  but  when  the  flood  subsided  the  revetment  was  found  to  be  very  seriously 
damaged.  It  then  appeared  that  the  injury  had  been  caused  by  the  water  attacking 
the  upper  nnpaved  portion  of  the  bank,  cutting  a  channel  behind  the  revetment  and 
thus  undermining  it  from  the  rear.  The  paving  had  been  originally  carried  to  the 
elevation  of  28  feet  on  the  Greenville  gange,  this  being  then  about  two-thirds  of  the 
flood  stage,  but  the  increase  of  about  5  feet  in  flood  height  since  1891  was  aoparently 
more  than  the  bank  could  stand.  The  revetment  was  practically  destroyed  and  had 
to  be  renewed  from  about  Station  24  to  about  Station  43,  1,850  linear  feet.  There 
▼as  a  large  hole  washed  out  behind  the  revetment,  Stations  59  to  65,  but  the  chan- 
nel mat  was  apparently  undisturbed,  and  the  lower  portion  of  the  upper  bank  pav- 
ing remained  intact.  The  bank  was  graded  down  into  the  hole,  filling  it  up,  and 
the  new  surface  and  slope  paved  to  the  elevation  of  34  feet  on  the  Greenville  gange. 
The  bank  paving  here  aggregated  about  1,845  squares. 

Minor  repairs  were  also  made  by  regrading  and  repaving  the  upper  bank  and  con- 
Btnicting  shore  mats  at  Stations  47  to  49  and  Stations  140  to  144,  where  there  were 
Blips  in  the  upper  bank  without  apparently  disturbing  the  channel  mats.  The  work 
was  considerably  retarded  and  the  cost  increased  by  the  difficulty  of  securing  labor 
and  materials  on  acconnt  of  the  yellow-fever  quarantine  regulations.  The  average 
cost  per  linear  foot  of  bank  was  about  as  follows  for  the  di£^rent  kinds  of  work : 

New  revetment,  consisting  of  standard  fascine  channel  mats  and  upper-bank 

paving $36.86 

Kefillingand  repaving  the  water  hole 26.47 

Minor  repairs,  consisting  of  shore  mats  and  upper-bank  paving 15. 87 

The  work  was  begun  August  23, 1897,  and  completed  January  25, 1898.  Additional 
details  are  given  in  the  appended  report  of  Assistant  Engineer  Arthur  HiTler. 

On  Febmary  19, 1898,  after  the  snbsidence  of  the  January  rise,  four  breaks  were 
discovered  in  the  revetment,  two  near  range  113,  one  at  ranges  4  to  9,  and  another  at 
ranges  43  to  48.  An  examination  showed  that  the  channel  mats  had  apparently  dis- 
appeared, permitting  deep  scour  where  they  had  been.  These  mats  were  of  the 
woven  type  baOt  in  1891-92,  and  it  is  believed  that  this  old  work  is  all  on  the  eve  of 
disintegration.  On  Mareh  6  another  break  appeared  about  range  12,  and  again, 
about  March  12,  one  near  range  18.  A  recent  examination  (May  11)  at  about  bank- 
fall  stage  of  river  indicated  that  these  breaks  had  enlarged  during  the  April  flood, 
and  it  is  probable  that  other  defects  will  appear  as  the  water  falls. 

Without  deducting  these  breaks,  which  are  estimated  to  aggregate  about  2,700 
linear  feet,  the  lengtii  of  revetment  in  effective  condition  is  about  12,165  feet,  meas- 
nred  along  the  shore  edge  of  the  mats.  There  are  also  about  2,900  feet  of  bank  pro- 
tected by  the  dikes. 

The  total  expenditures  for  this  work  have  been  $698,677.45,  not  including  $42,277.10 
contributed  by  t^e  town  of  Greenville  in  1887. 

ULKB  PBOVIDBNG1G  REACH  (517  TO  552  MILES  BELOW  CAIRO). 

Earlier  works. — ^This  was  one  of  the  reaches  first  selected  by  the  Mississippi  River 
Commission  for  systematic  treatment.  The  least  low-water  depths  on  its  crossings 
before  its  improvement  was  undertaken  are  variously  reported  as  4^  and  5  feet. 
The  original  project  provided  for  giving  the  low-water  channel  an  approximately 
nniform  width  of  3,000  feet,  by  constructing  contraction  works,  closing  all  the 
chutes,  and  holding  the  caving  banks.  Instead  of  covering  the  entire  reach  of  35 
miles,  however,  as  originally  intended,  the  works  as  built  were  confined  to  a  reach 
of  about  20  miles,  from  522  to  542  miles  below  Cairo.  Operations  were  begun  in  1882 
and  actively  prosecuted  until  1885,  and  some  repairs  were  made  to  these  earlier  works 
in  1886  and  1888-89.  The  Dnncansby,  Mayersville,  Baleshead,  and  Stack  Island 
Bjstema  of  dikes  were  conBtmcted  on  the  Mississippi  side  of  the  channel,  and  the 
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Cottonwood  and  Elton  syetemB  on  the  Louisiana  side,  and  bank  revetment  was  oon- 
stmcted  at  Louisiana  Bend  and  Mayersville  Island.  The  total  lengths  of  the  vari- 
ous constructions  were  about  as  follows:  112,396  feet  of  pile  dikes,  48,238  feet  of 
foot  mats  between  dikes,  16,547  feet  of  foot  mats  along  the  dikes,  5,588  feetof  sereens 
in  front  of  the  dikes,  13,561  feet  of  wattling  between  dikes,  520  feet  of  shore  reret- 
ment  at  the  ends  of  dikes,  and  33,476  feet  of  bank  revetment.  (See  Annual  Report 
of  1895,  page  3843,  for  a  tabular  summary  of  the  work.)  The  details  of  these  works 
are  given  in  the  Annual  Reports  of  1883,  page  2285:  1884,  pa^e  2814,  and  1885,  pages 
2748  and  2960.    Maps  accompany  the  reports  of  1883, 1884,  1888,  and  1889. 

Tliese  earlier  works  had  a  beneficial  effect  on  the  channel,  but  they  were  compara- 
tively weak  and  difficult  to  maintain.  The  Dnncansby  system  was  reported  as 
practically  destroyed  by  1886,  the  Louisiana  Bend  revetment  by  1887,  and  by  1889 
only  portions  of  the  system  at  Baleshead  Bar  and  Stack  Island  remained  out  of  all 
the  works  that  had  been  built.  Parte  of  these  are  still  in  existence  where  not  exposed 
to  the  destructive  action  of  the  river. 

Louisiana  Bend  revetment  {622  R). — In  1889  active  work  was  resumed.  It  was 
decided  to  revet  the  caving  bank  near  the  head  of  the  reach  in  Louisiana  Bend, 
hoping  thus  to  give  greater  permanence  to  the  channel  throughout  the  reach.  About 
6,024  finear  feet  of  revetment  were  built  in  1889-90,  5,224  feet  in  1891-92,  and  5,835 
feet  in  1892-93,  when  further  operations  were  suspended  awaiting  the  results  of  the 
experiments  with  dredging.  The  type  of  revetment  used  was  much  stronger  than 
that  formerly  employed,  con»isting  of  woven  mats  below  water  260  to  345  feet  wide 
and  upper  bank  paving  of  stone  10  inches  thick.  Details  of  the  work  are  given  in 
the  Annual  Reports  of  1890,  page  3229;  1892,  page  3177,  and  1893,  page  3754.  A  map 
accompanies  each  of  these  reports. 

On  account  of  the  unstable  nature  of  the  bank  it  was  necessary  to  make  some 
repairs  each  year  to  the  upper  bank  paving,  where  sloughs  occurred  during  low- 
water  stages,  and  in  1892  and  1893  seven  short  spur  dikes  of  brush  and  stone  were 
built  on  the  iipper  bank,  across  the  mouth  of  Old  River,  where  the  high  waters  caused 
scouring  behind  the  revetment.  In  1896-97  a  break  in  the  revetment  at  range  126 
was  repaired  by  the  construction  of  about  484  linear  feet  of  new  revetment,  and  about 
763  feet  of  revetment  were  built  at  the  lower  end  of  the  work,  whereabout  1,200.  feet 
had  been  gradually  lost  by  the  cavingof  the  bank.  After  the  flood  of  1897  a  number 
of  breaks  appeared  between  ranges  127  and  156.  Provision  was  made  in  my  project 
of  July  31^  1897,  for  repairing  the  only  break  that  was  then  visible,  but  later  on  other 
breaks  appeared,  and  under  date  of  January  15,  1898, 1  reported  to  the  president  of 
the  commission  as  follows : 

''A  survey  was  made  in  December,  1897,  and  three  blue  prints  showing  the  resalts 
of  the  survey  as  compared  with  the  surveys  of  June,  1896,  and  July,  1897,  are  for- 
warded in  Mparate  package. 

"An  examination  of  these  drawings  will  show  that  considerable  changes  were 
effected  during  the  last  high  water  (and  also  after  the  high  water  at  ranges  ISO  and 
131)  throughout  the  greater  part  of  the  interval  between  the  new  mats  sunk  in 
December,  1896.  This  revetment  was  built  during  the  low-water  season  of  189S. 
The  river  is  very  narrow  and  deep  at  this  point,  the  width  being  especially  small 
before  the  last  high  water,  as  shown  on  the  index  sheet  by  the  position  of  the  bar 
line  in  June,  1896.  The  last  flood  enlarged  the  section,  pnshing  the  bar  line  back, 
and  causing  considerable  scour  through  the  revetment.  When  I  inspeeted  the  work 
shortly  before  submitting  my  project  of  July  31  for  repairs  to  revetment  in  the  Third 
district,  only  the  upper  break  about  Range  126  was  visible,  and  provision  was  made 
for  repairs  at  this  point  in  case  they  should  appear  necessary  at  a  lower  stage  of 
water.  When  the  other  breaks  appeared,  a  survey  was  made  and  it  became  evident 
that  no  effective  repairs  could  be  undertaken-  this  year  with  the  plant  and  money- 
available.  To  make  thorough  repairs  would  practically  require  the  renewal  of  the 
revetment  from  Range  127  to  Range  156,  a  distance  of  about  2,900  feet,  at  an  estimated 
cost  of  about  $87,000. 

''The  available  balance  for  Lake  Providence  Reach  is  about  $16,000.  It  seems 
doubtful  whether  the  benefit  to  be  obtained  by  maintaining  the  revetment  would 
justify  this  additional  expenditure,  and  I,  therefore,  do  not  recommend  that  this 
broken  revetment  be  repaired,  unless  it  is  the  policy  of  the  commission  to  hold  the 
work  intact. 

''The  mattress  construction  in  this  portion  of  the  revetment  was  of  the  woven 
type.  Fascine  mats  might  prove  successful  in  holding  the  present  bank,  which  oon- 
sists  of  material  deposited  in  the  channel  of  Old  River.  If  the  caving  be  allowed  to 
extend  back  several  hundred  feet  to  the  bank  of  Old  River  Island,  a  better  founda- 
tion for  the  work  would  be  secured." 

No  work  of  construction  has  been  done  here  during  the  year,  and  none  is  recom- 
mended. The  length  of  revetment,  including  the  above  breaks,  is  about  15,820  feet, 
measured  along  the  shore  edge  of  mats. 

Lake  Providence  revetment  {&&  BY— This  revetment  was  built  to  hold  a  rapidly 
oaring  bank  that  threatened  to  destroy  the  important  levee  across  the  foot  of  the 
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lake  and  the  town  of  Lake  Proyidenoo.  About  4,780  linear  feet  of  revetment  were 
built  in  the  season  of  1894-95,  and  5,360  feet  in  the  following  season,  1895-96.  The 
details  of  the  work  are  given  in  the  Annual  Reports  of  1895,  page  3806,  and  1S96, 
page  3653.    A  map  of  the  work  accomjianies  the  report  of  1896. 

Doring  the  past  season  slight  repairs,  coetine  about  $822.75,  were  made  to  the 
upper  buik  pavinff  near  the  lower  end  of  the  wore,  where  some  small  holes  had  been 
washed  ont  near  tne  top  of  the  bank  by  the  flood  of  1897.  No  extension  is  considered 
DeosBsary  in  the  near  future.  The  length  of  revetment  in  good  condition  is  about 
10,090  feet,  measured  along  the  shore  edge  of  the  mats. 

The  following  table  gives  the  least  depths  reported  on  crossings  in  Lake  Provi- 
dence Reach  for  the  diSerent  years : 


Bate. 


Croesing. 


Depth  on 
crossing. 


Readlne  of 

Lake 
PioTidanoe 

ga«e. 


Ulf. Stack  Island  . 

188i,Ang.30 " do 

I«5,0ct20 '  Ben  Lomond  . 

U88,S«pi30 ,  Stack  Island. 

1887.  Sept  10 ' do 

U88,OcL23 ' do 

MW.lToT.l i  Ajax  Bar 

1890 i.r?: 

1801.. 


18W,Oct23 1  AJazBar 

UBCOctao Wilsons  Point.. 

M07,Oct.ll do 


I 


FuL 
5 
10 
18 
8.5 


12 
7 


0.65 
8.0 
7.1 
4.7 
4.5 
5.75 
2.25 
8.5 
10 
I 

1.8 
—2.9 


Extreme  low- water  depths  of  6  to  7  feet  have  been  reported  for  the  years  189S-95. 
The  total  expenditures  for  the  reach  have  been  $3,534,679.06. 


DELTA  POINT 


MIUE8  BELOW  CAIBO). 


The  cut-off  that  occurred  at  Vieksburg  in  1876,  and  the  subsequent  shoaling  of 
the  channel  leading  from  the  river  to  the  resulting  lake  front  of  the  city,  practi- 
ttlly  destroyed  the  harbor  of  Vieksburg  for  low-water  commerce. 

The  first  operations  undertaken  for  the  improvement  of  the  harbor  consisted  in 
revetting  the  rapidly  caving  bank  at  Delta  Point,  as  its  continued  recession  was 
increasing  the  distance  from  the  harbor  proper  to  the  channel  of  the  river.  From 
1878  to  iSl,  before  the  Mississippi  River  Commission  assumed  charge  of  the  work. 
there  were  built  about  5,400  linear  feet  of  revetment,  1  mattress  spur  dike,  and  2 
screen  dikes,  at  a  total  cost  of  $203,229.87.  The  details  of  the  work  for  this  earlier 
period  are  found  in  the  Annual  Reports  of  1878,  page  637;  1879,  page  974;  1880,  page 
1333;  1881,  pai^  1384:  and  1882,  page  1502.  The  river  and  harbor  act  of  August  2, 
1^,  placed  this  work  under  the  supervision  of  the  Mississippi  River  Commission. 

The  work  of  revetment  at  Delta  Toint  was  continued,  1,100  liuear  feet  of  revet- 
ment being  built  in  the  season  of  1882-83,  2,200  feet  in  1883-84,  2,083  feet  in  1884-85, 
aad  1,065  feet  in  1893-94.  Practically  all  the  work  prior  to  1882  is  destroyed  or  cov- 
ered by  the  later  work.  Only  the  mats  of  1893-94  have  the  present  standard  width 
of  300  feet,  the  earlier  ones  being  from  150  to  175  feet  wide.  Details  of  the  work 
onder  the  commission  are  given  in  the  Annual  Reports  of  1883,  page  2290;  1884,  page 
2^;  1885,  pages  2787  and 2964;  1889,  page  2709 ;  1893,  page  3754 ;  and  1894,  page 2921. 
Haps  accompany  the  reports  of  1883, 1884, 1888, 1889,  and  1893. 

After  the  flood  of  1897  it  was  found  that  the  upper  bank  near  the  work  of  1893, 
which  occupies  a  salient  position,  had  been  attacked  somewhat  like  the  upper  banks 
ftt  Greenville  and  Lake  Providence.  There  was  also  some  caving  of  the  bank  above 
the  work  of  1893  and  a  break  of  the  revetment  in  the  pocket  below  this  work,  where 
there  is  a  very  strong  eddy.  Later  on  there  were  some  slips  in  the  upper  bank  sev- 
eral hundred  feet  farther  down,  about  Ranges  6  to  10  £.  On  August  27, 1897, 1  sub- 
i&itted  a  project  providing  for  repairs  to  the  upper  bank  paving  near  the  work  of 
1893,  and  for  the  extension  of  this  work  about  900  feet  upstream  and  about  800  feet 
downstream.  The  repairs  alone  were  authorized,  and  were  made  from  January  21  to 
26, 1898,  at  a  cost  of  about  $3,020.28.  About  340  squares  of  the  upper  bank  were 
graded  and  paved,  using  about  1.086  cubic  yards  of  stone. 

Much  of  the  revetment  at  the  lower  end  of  the  work  is  covered  up  by  deposit,  so 
that  practically  the  only  work  remaining  that  is  now  exposed  to  attack  is  that  of 
1S93,  of  which  apparently  about  900  linear  feet  are  in  effective  condition. 

The  improvoment  of  Vieksburg  Harbor  proper  is  now  in  charge  of  the  Engineer 
I^epartment,  in  accordance  with  the  project  adopted  by  the  river  and  harbor  act  of 
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July  13,  1892,  proyidiDff  for  the  diversion  of  the  Tazoo  River  into  Centennial  Lake. 
A  summary  of  the  work  done  in  the  harhor  hy  the  Mississippi  River  Commission  Ib 
^ven  in  the  Annnal  Report  of  1897,  paee  3728. 

The  total  expenditures  here  under  tne  Mississippi  River  Commission  have  heen 
$586,234.16,  of  which  about  $^142, 724.77  were  applied  in  Vicksbarg  Harbor  and  aboat 
$143,509.39  at  Delta  Point,  thus  giving  total  expenditures  at  Delta  Point  of  about 
$346,739.26. 

LOWER  TAZOO  LBVEB  DISTRICT  (365  TO  592  MILES  BELOW  CAIBO). 

This  district  extends  in  Mississippi  from  the  Coahoma-Bolivar  County  line  to  the 
mouth  of  the  Yazoo  River,  being  practically  coterminous  with  the  looal  Mississippi 
Levee  district. 

The  levee  line  is  continuous  from  the  upper  end  of  the  district  to  Eagle  Lake.  Its 
length  is  about  187.1  miles,  covering  about  215  miles  of  the  river.  An  extension  of 
the  line  of  about  5^  miles  along  the  north  side  of  Eagle  Lake  was  built  by  the  local 
levee  board  in  188iS,  but  has  received  no  attention  sinoe  then  by  local  or  national 
authorities,  until  this  spring,  when  a  portion  of  the  line  was  topped  up. 

The  main  line  contained  on  May  1,  1897,  about  21,911,246  cubic  yards  of  earth,  the 
United  States  having  built  about  6,962,600  cubic  yards.  During  the  past  year  there 
have  been  added  to  the  line  about  4,118,148  cubic  yards  paid  for  by  the  United  States, 
and  about  227,463  cubic  yards  paid  for  by  the  local  board.  The  length  of  line 
thrown  out  by  crevasses  and  the  construction  of  new  loops  was  32,137  feet,  con- 
taining about  733,421  cubic  yards.  Tabular  statements  of  expenditures  and  work 
done  by  the  United  States  accompany  this  report. 

The  adopted  provisional  ^ade  for  levee  work  in  this  district  is  that  of  3  feet  above 
the  high  water  of  1897.  It  is  estimated  that  about  6,366,000  cubic  yards  of  earth- 
work will  be  required  to  bring  the  levees  to  this  grade  with  the  standard  section, 
after  the  completion  of  existing  contracts. 

On  July  21, 1897,  levee  work  was  advertised  under  the  allotments  made  at  the 
June  meeting  of  the  commission.  Bids  were  opened  August  11  for  about  3,003,000 
cubic  yards  of  earthwork  in  the  Lower  Yazoo  district  and  about  1,450,600  cnbio 
yards  in  the  Upper  Tensas  district.  Informal  proposals  were  received  again  August 
31  for  several  pieces  of  work  not  awarded  or  included  at  the  first  letting.  Bids  were 
accepted  in  all  for  about  3,369,000  cubic  yards  in  the  Lower  Yazoo  district  and  about 
1,302,600  cubic  yards  in  the  Upper  Tensas  district,  comprising  abont  40  and  20  con- 
tracts in  the  two  districts,  respectively.  At  the  date  of  the  last  annual  report  there 
were  19  incomplete  levee  contracts  in  the  Lower  Yazoo  district  and  15  in  the  Upper 
Tensas  district,  thus  giving  in  all  59  and  35  contracts  in  the  two  districts,  respec- 
tively. Of  these  there  now  remain  unfinished  24  contracts  in  the  Lower  Yazoo  dis- 
trict and  21  in  the  Upper  Tensas  district. 

On  March  22,  1898,  I  sabmitted  a  project  for  the  expenditure  of  the  following  pre- 
liminary allotments  made  by  the  Commission  from  the  funds  to  be  provided  by  the 
pending  sundry  civil  bill : 

Lower  Yazoo  district $260,000 

Upper  Tensas  district 115,000 

Authority  was  obtained  to  advertise  the  proposed  work,  but  the  advertisement 
has  had  to  be  postponed  on  acconnt  of  the  April  flood. 

Levee  work  was  much  retarded  during  the  past  season  by  the  yellow-fever  quar- 
antine regulations  that  were  generally  enforced  from  about  the  middle  of  September 
to  til e  middle  of  November.  These  prevented  the  contractors  from  organizing  forcee, 
and  made  it  difficult  and  at  times  impossible  to  get  supplies  for  forces  already  organ- 
ized. After  the  period  of  quarantine  restrictions  there  was  a  brief  time  when  work 
could  be  done  to  advantage,  but  the  months  of  December  and  January  were  marked 
by  excessively  heavy  rainfall  that  permitted  very  little  earthwork  to  be  done. 
While  these  delays  were  generally  unfortunate,  they  were  especially  trying  where 
new  loops  were  being  built  closing  the  crevasses  of  1897— at  Sledges  (376  L.),  Stokes 
(380  L.),  Stop  Landing  (434  L.),  Deertield  (492  L.),  and  Shipland  (548  L.).  In  the 
latter  part  of  January  there  was  a  sudden  rise  in  the  river  that  caused  considerable 
uneasiness,  as  the  crevasse  loops  were  still  incomplete.  It  became  necessary  for  the 
Government  and  the  levee  board  to  put  additional  forces  on  the  first  three  of  thone 
loops,  and  they  were  successfully  held  against  the  risin<?  water.  At  Stop  Landing 
(434  L.)  it  was  necessary  to  build  a  protection  levee  in  front  of  the  crevasse,  but  at 
the  other  points  the  work  of  construction  was  confined  to  the  main  line. 

When  the  second  and  greater  flood  appeared  in  April,  all  the  crevasse  works  were 
complete  except  that  at  Stop  Landing  (434  L).  This  one  was  almost  finished  on 
March  4,  but  within  the  next  two  days  a  portion  of  the  levee  about  700  feet  long 
cracked  longitudinally  and  the  front  or  river  side  portion  sank  several  feet,  oauaing 
an  upheaval  of  the  ground  in  front  of  the  levee.    The  work  of  restoring  the  sunken 
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embankment  was  befi^nn  at  once,  bat  the  snbsHlence  continued,  so  that  bat  little 
was  gained  in  elevation.  Work  was  stopped  April  25,  when  all  danger  from  the 
April  flood  was  past,  the  levee  board  having  also,  meanwhile,  enlarged  the  protec- 
tion levee  bailt  in  January,  so  that  it  kept  the  river  from  the  main  liue.  One  of  the 
sections  of  the  sinking  levee  is  shown  on  the  diagram  submitted  herewith.  This 
section  shows  successive  positions  occupied  by  the  original  line  of  intersection  with 
the  surface  on  March  4,  on  the  supposition  that  each  point  moved  vertically  by  the 
measured  amount  of  settlement  or  upheaval. 

Some  work  has  been  done  during  the  year  in  repairing  slopes  that  were  wave- 
washed  and  gullied  by  rains,  and  in  cutting  weeds  to  secure  better  growth  of  Ber- 
muda grass.  Several  stretches  of  low  levee  below  Greenville  were  topped  up  in 
January  to  grade  of  2  feet  above  high  water  of  1897,  but  this  kind  of  work  had  to 
be  curtailed  on  account  of  the  extraordinary  expenditures  required  to  secure  the 
crevasse  loops  at  Stokes  and  Stop  Landing. 

The  work  of  protecting  the  levees  against  the  flood  of  1898  devolved  almost  wholly 
upon  the  State  levee  board,  the  Government  assisting  by  furoishinfl:  some  sacks, 
lumber,  tools,  and  the  use  of  barges  and  quarterboats.  The  flood  of  1898  was  about 
1.6  fei't  lower  than  that  of  1897  at  the  upper  end  of  the  Third  district  and  about  3.1 
feet  lower  at  the  lower  end  (Vicksburg  gauge),  but  at  a  number  of  intermediate 
points  it  equaled  and  even  exceeded  the  high  water  of  1897.  This  great  height 
made  it  necessary  to  undertake  considerable  work,  and  I  am  informed  that  the  high- 
water  flght  cost  the  levee  board  about  $90,000,  fully  one- third  of  this  amount  being 
reqaired  for  the  protection  levee  at  Stop  Landing.  The  funds  in  my  hands  being 
pledged  for  other  work,  the  president  of  the  commission  on  April  5  allotted  $10,0C3 
additional  to  this  district,  so  that  I  was  enabled  to  render  the  levee  board  some 
assistance.    The  high- water  expenditures  in  this  district  were  about  $5,360. 

The  accompanying  map  of  overflowed  land  shows  about  654  square  miles  inun- 
dated by  backwater  at  the  lower  end  of  the  Yazoo  Basin. 

Additional  details  of  the  year's  work  are  given  in  the  appended  reports  of  Mr. 
J.  D.  Van  Meter  and  Mr.  H.  St.  L.  Coppee,  assistant  engineers,  in  charge  respectively 
of  the  parts  of  the  district  above  an<l  below  Greenville. 

The  total  expenditures  by  the  United  States  for  levees  in  the  Lower  Yazoo  district 
have  been  $2,028,778.56. 

UPFEB  TBNSAS  LBVEB  DISTRICT  (402  TO  606  MILES  BELOW  CAIBO). 

This  district  extends  from  the  Arkansas  Biver  to  a  point  in  Louisiana  opposite 
WarreotOn,  Miss.  There  is  a  continuous  levee  liue  about  172.1  miles  long,  extend- 
ing from  Costello's  Gin,  on  Amos  Bayou,  along  that  bayou  and  Cypress  Creek  to  the 
Miasissippi  River  (18  miles),  and  thence  along  the  river  to  the  lower  end  of  the  dis- 
trict (159.1  miles). 

The  district  is  protected  from  overflow  of  the  Arkansas  River  by  a  levee  line  run- 
ning along  that  river  from  the  vicinity  of  Pine  Bluff  to  the  foot  of  Lake  Jefferson. 
From  Pine  Bluff  to  Red  Fork  this  line  is  of  coiuparatively  weak  section,  built  and 
hitherto  maintained  by  the  local  authorities.  From  Red  Fork  to  the  foot  of  Lake 
Jefferson  (12.4  miles),  the  line  was  built  in  1894-1896  by  the  United  States  with  the 
standard  section  of  8-foot  crown  and  slopes  of  1  on  3. 

The  total  yardage  in  this  district  May  1, 1897,  was  about  21,996,612  cubic  yards, 
the  United  States  having  built  about  15,396,220  cubic  yards.  During  the  past  year 
there  have  been  added  to  the  line  about  1,403,976.7  cubic  yards,  paid  for  by  the  United 
States,  and  about  641,561  cubic  yards  paid  for  by  the  Desha  County,  Chicot  Couuty, 
Tensas  Basin,  and  Fifth  Louisiana  levee  districts.  The  length  of  liue  thrown  out  by 
erevaaees  and  the  construction  of  new  loops  was  9,066  feet,  containing  about  330,622 
eubi  c  yards.  Tabular  statements  of  expenditures  and  work  done  by  the  United  States 
accompany  this  report. 

The  adopted  grade  for  levee  work  in  this  district  is  3  feet  above  the  high  water  of 

1897.  It  is  estimated  that  it  will  reauire  about  ?,089,000  cubic  yards  to  bring  the 
levees  to  this  grade  after  the  completion  of  existing  contracts. 

The  letting  of  contracts  for  levee  work  in  this  district  is  described  above  in  the 
report  for  the  Lower  Yazoo  district.  Reference  is  also  made  to  that  report  for  an 
account  of  the  general  conditions  attending  levee  operations. 

The  small  crevasse  in  the  Amos  Bayou  line  was  closed  before  the  January  rise  of 

1898.  The  Biggs  (604  R)  and  Reed  (605  R)  crevasses,  however,  were  still  open  at  that 
time,  as  they  were  works  of  greater  magnitude  and  had  been  delayed  more  by  the 
quarantine  restrictions  and  bad  weather.  At  both  these  places  protection  levees 
were  built.  The  one  at  Biggs  held  out  the  January  rise,  and  work  was  continued  on 
the  crevasse  loop  without  interruption.  The  one  at  Reed  gave  way  February  4,  and 
caused  all  work  to  be  suspended  there  until  about  the  1st  of  March.  A  large  force 
of  men  was  then  put  on  the  work  and  the  liue  was  made  secure  against  the  April 
flood.    About  two-thirds  of  the  Biggs  loop  was  built  only  to  the  reduced  grade  of  1 
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foot  below  the  high  wat-er  of  1897.  as  it  became  apparent  in  December  that  the  fnll- 
sized  levee  could  not  be  completea  in  time  to  keep  out  a  possible  spring  flood. 

The  high- water  operations  in  the  Upper  Tensas  district  daring  the  flood  of  1898 
consistedmai  nly  in  topping  several  low  stretches  of  levee  and  in  guarding  the  lino.  A 
slight  additional  rise  wonld  have  increased  very  largely  the  amount  of  work  required. 
All  the  local  organizations  cooperated  with  the  Government  in  the  high- water  work. 
As  the  funds  in  my  hands  for  this  work  were  very  limited,  the  president  of  the 
commission  on  April  5  allotted  $20,000  additional  to  this  district.  The  expenditures 
for  high' water  protection  were  about  $5^019  by  the  United  States  and  about  $5^347.18 
by  the  local  levee  boards. 

The  accompanying  map  of  overflowed  land  shows  about  295  square  miles  inundated 
by  the  discharge  through  the  gap  between  the  Arkansas  Elver  and  Mississippi 
River  systems. 

Special  attention  is  invited  to  the  increased  caving  of  the  bank  at  Vauclnse,  which 
is  now  about  825  feet  from  the  important  Whiskey  Chute  levee  across  the  head  of 
Lake  Chicot.  The  bank  is  reported  to  have  caved  back  about  400  feet  during  the 
year.  At  this  rate  it  will  soon  be  necessary  to  build  a  new  levee  across  the  head  of 
Lake  Chicot  in  a  more  retired  position,  or  withdraw  the  line  behind  Lake  Chicot, 
or  revet  the  caving  bank. 

Additional  details  of  the  year's  work  are  given  in  the  appended  reports  of  Messrs. 
£.  C.  ToUinger  and  W.  S.  Brown,  the  assistant  engineers  in  local  charge  of  the  levees 
in  Arkansas  and  Louisiana,  respectively. 

The  total  expenditures  by  the  United  States  for  levees  in  the  Upper  Tensas  district 
have  been  $3,377,085. 

SURVETSj  GAUGES,  AND  OBSKRYATIONS. 

Surveys  were  made  of  Carters  Neck  and  Caulks  Neck  to  determine  thente  of  oar- 
ing, and  complete  surveys  were  made  of  the  different  revetments  thronghout  the 
district  in  June  and  July,  1897.  Special  surveys  were  made  of  broken  revetments 
at  Ashbrook  Neck,  Greenville  Harbor,  and  Louisiana  Bend.  Tracings  and  blue 
prints  were  made  showing  the  results  of  these  surveys.  The  total  expenditures 
under  this  heading  have  been  $72,353.66. 

STONB. 

The  reserve  supply  of  stone  for  repairs  to  revetment  having  been  about ezbansted, 
and  experience  having  shown  that  a  low- water  supply  can  not  be  relied  upon  with 
certainty.  I  applied  to  the  commission  February  5,  1898,  for  an  additional  allotment 
of  $30,000  for  stone,  to  enable  me  to  procure  about  30,000  cubic  yards  from  the  Little 
Bed  River  quarries  during  the  high- water  season.  The  allotment  was  made  and  a 
proposal  accepted  for  delivery  of  stone  on  Government  barges  at  Bee  Book  quarry, 
Little  Red  River,  at  47.9  cents  per  cubic  yard. 

The  steamer  Emma  Eiheridge  was  put  in  commission  March  4  for  towing  stone  and 
the  steamer  Vedette  on  March  23.  The  steamer  Titan  and  twelve  barges  were  obtained 
temporarily  from  the  First  and  Second  districts  for  use  in  towing  stone,  and  were 
put  in  service  March  17.  The  Vedette  was  laid  up  April  26,  as  it  was  found  that  the 
other  two  boats  could  handle  the  stone  as  rapidly  as  delivered. 

During  March  and  April  the  contractors  delivered  11,743  cubic  yards  on  barges 
at  the  quarry  and  8,155  cubic  yards  were  unloaded  on  the  bank  at  Greenville. 

The  total  expenditures  under  this  heading  have  been  $154,704.49. 

PLANT. 

Repairs  to  plant  were  made  during  the  year  as  shown  in  the  detailed  statement 
accompanying  the  report  of  Mr.  Ilider.  The  principal  items  were  the  repairs  made 
to  the  steamers  Emma  Etheridgej  Vedette,  and  Meter,  replacing  rotten  timbera  that  had 
made  it  unsafe  to  keep  them  in  service. 

The  cost  of  repairs  amounted  to  $19,636.90,  and  the  cost  of  caring  for  the  floating 
plant  and  other  property  amounted  to  $21,438.37. 

The  commission  having  allotted  $35,000  for  a  new  towboat  for  the  Third  district, 
plans  and  speciftcations  were  prepared,  and  bids  received  February  21,  1898.  The 
bid  of  Mr.  Ed.  J.  Howard,  of  Jelfersonville,  Ind.,  was  the  lowest,  being  $83,850 
for  the  construction  of  the  towboat  and  $3,600  for  the  outfit,  and  it  was  accepted. 
The  boat  is  to  be  a  steel  hull,  stem  wheel  steamer,  length  140  feet,  beam  SO  feet,  with 
main  engines  having  18-inch  cylinders  and  7-foot  stroke.  The  work  of  construction 
was  begun  in  April.    The  total  expenditures  for  plant  have  been  $615,861.59. 

The  following  papers  and  maps  accompany  this  report: 

Report  of  Mr.  Hider  on  revetment  work  and  plant. 

Report  of  Mr.  Van  Meter  on  levees  in  Mississippi  above  Greenville. 
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Report  of  Mr.  Coppee  on  leTees  Id  Mississippi  below  Greenville. 
Report  of  Mr.  Tollinger  on  levees  in  Arkansas. 
Report  of  Mr.  Brown  on  levees  in  Loaisiana. 
Tabulated  labor  statements  of  levee  work. 
Tables  of  expenditures  by  United  States  for  levees. 
Map  of  Third  district. 
Map  of  overflowed  lands,  Third  district. 

High-water  slopes  of  the  Lower  Yazoo  and  Upper  Tensas  districts. 
Diagram  showing  section  of  sinking  levee  at  Stop  Landing. 
The  financial  statement,  list  of  civilian  employees,  and  abstracts  of  proposals  will 
be  forwarded  on  or  about  Jnly  1. 

Very  respectfully,  your,  obedient  servant, 

H.  C.  Newcomer, 
Captain  of  Engineers. 
Col.  G.  L.  Gillespis, 

Ccrps  of  Engineers,  U.  S,  A,, 

President  Mississippi  Biver  Commission* 


BKPORT  OF  MB.  ARTHUB  HIDEB^  ASSISTANT  EKOINEEB. 

Greenyillk,  Miss.,  May  6, 1898. 

Sir:  The  following  report  of  construction  work,  repairs,  car^  of  plant,  and  surveys 
from  May  1, 1897,  to  May  1,  1898,  is  respectfully  submitted. 

Bevetmenis. — No  revetment  extensions  were  undertaken  during  the  year,  the  work 
done  being  confined  to  necessary  repairs  to  the  Ashbrook  Neck,  Greenville  Harbor, 
Lftke  Providence,  and  Delta  Point  revetments. 

Repairs  to  Ashbrook  Neck  Revetment.— In  May,  1897,  after  the  high  water  had  sub- 
sided, a  slip  or  cave  in  the  revetment  occurred  between  Stations  83  and  86 ;  two 
other  defects  developed  later  in  the  season,  one  between  Stations  93  and  96,  and  the 
other  between  Stations  105  and  108.  These  defects  were  repaired  by  constructing 
shore  mats  in  front  and  regradiug  and  repavins  the  upper  slope.  Work  was  be^un 
December  13  and  finished  January  18,  1898.  The  cost  of  these  repairs  amounted  to 
$13,249.53.  In  order  to  render  this  work  permanent,  extensive  repairs  will  probably 
be  needed  the  coming  season.  The  mpst  thorough  and  satisfactorv  method  would 
be  to  sink  a  fasoine  mat  of  standard  width  from  Station  96  to  the  lower  end  of  the 
work. 

Oreenville  Harbor. — During  the  high  water  of  1897  caving  occurred  from  Stations 
24  to  42.  Between  Stations  30  and  35  the  upper  slope  remained  intact,  except  that 
a  channel  had  been  washed  behind  the  revetment.  The  subaqueous  mattress  in 
front  of  this  300  feet  of  bank  between  the  breaks  in  the  upper  bank  above  and  below 
did  not  appear  to  have  been  displaced.  In  front  of  the  oreaks  above  and  below 
soondingB  show  that  the  mat  had  been  broken  up.  It  was  decided  to  remove  the 
stone  from  this  central  300  feet,  regrade  the  part  which  projected  beyond  the  shore 
line  above  and  below,  and  put  in  new  mattress  work  from  Stations  24  -|-  50  to  43  + 
50,  in  order  to  make  the  bank  line  more  regular. 

Between  Stations  58  and  65  a  large  and  deep  hole  was  washed  out  behind  the 
revetment  during  the  high  water.  This  hole  was  about  550  feet  by  200  feet,  and  at 
its  deepest  part  10  ieet  below  low  water.  The  caving  at  this  point  evidently  began 
by  the  current  first  attacking  the  exposed  part  of  the  upper  bank  between  the  top 
of  the  stone  work  and  the  natural  surface  of  the  ground.  The  bank  at  this  point 
wae  nearly  vertical  and  from  6  to  10  feet  above  the  top  of  the  paved  revetment. 
This  exposed  face  of  the  bank  was  first  eroded  and  a  channel  cut  behind  the  revet- 
ment, similar  to  that  between  Stations  30  and  35,  which,  as  it  decreased  in  depth 
and  width,  caused  a  further  undermining  and  settling  of  the  riprap  in  front,  and  an 
increased  caving  back  of  the  bank.  This  revetment  was  built  in  1891.  The  height 
of  the  top  of  the  paved  slope  was  fixed  at  28  feet  on  the  gauge  (two- thirds  sta^e). 
The  highest  water  previous  to  that  time  was  in  1^82,  41.7  feet  on  the  Greenville 
gauge.  The  height  of  the  flood  of  1897  befo*re  the  leveet^  broke  was  46.7,  or  5  feet 
higher. 

The  entire  force  of  this  additional  5  feet  of  water  at  flood  stage,  acting  against  the 
nearly  vertical  face  of  the  exposed  upper  part  of  the  bank,  seems  to  have  been  the 
primary  trouble,  as  this  part  of  the  revetment  had  passed  through  previous  high 
waters  without  serious  injury.  At  this  particular  point  is  also  to  be  added  the  effect 
of  the  old  submerged  dikes  in  contracting  the  flow  and  increasing  the  current 
between  them  and  the  shore.  In  order  to  prevent  a  recurrence  of  this  trouble  the 
revetment  firom  Station  24  to  the  lower  end  of  the  revetment  was  carried  np  6  feet 
higher  than  originally  built,  or  to  the  34-ibot  stage.    This  is  practically  now  the 
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height  of  the  top  of  the  bank,  the  material  above  this  plane  having  been  removed 
and  used  in  enlarffing  the  main  levee  in  the  rear. 

It  was  estimated  that  to  fill  this  hole  to  a  slope  of  one  on  four,  beginning  at  the 
20-foot  oontonr  and  extending  the  slope  to  the  34-foot  stage,  wonld  require  aboat 
62,700  cubic  yards  of  earth.  Bids  were  obtained  for  doing  this  work,  the  lowest  bid 
being  22.54  cents.  It  was  decided  to  reject  all  bids,  set  the  main  levee  farther  back, 
and  to  fill  the  hole  by  grading  back  the  bank  sufficiently  with  the  hydraulic  grader 
to  give  a  flat  grade  and  cover  the  exposed  bank  with  riprap,  both  as  being  more 
economical  and  from  the  fact  that  the  earth  necessary  to  fill  the  bole,  if  the'  work 
was  done  by  teams,  would  have  to  be  procured  some  distance  above  and  below,  and 
this  material  was  needed  for  the  enlargement  of  the  main  levee  then  under  contract. 

Another  defect  in  the  old  work,  after  the  water  fell,  showed  itself  between  Stations 
47  and  49.  A  small  shore  mat  was  sunk  in  front  and  the  upper  bank  regraded  and 
repaved.  This  was  thought  at  the  time  to  be  sufficient  to  protect  the  work  throngh 
the  next  high  water,  as  there  was  not  sufficient  money  available  to  make  more  exten- 
sive repairs. 

On  September  15  a  slip  occurred  in  the  bank  between  Stations  140  and  144.  An 
examination  showed  that  the  main  mnttress  was  uninjured.  The  bank  slipped  out 
bodily,  due  to  the  effect  of  the  saturation  from  the  seep  water  draining  through  the 
lower  part  of  the  slope.  A  shore  mat  was  built  at  this  point  and  the  upper  bank 
regraded  and  repaved. 

The  rigid  quarantine  regulations  on  account  of  fear  of  yellow  fever,  which  were 
in  force  from  September  14  to  November  15,  interfered  materially  with  the  progress 
of  the  work  and  also  rendered  it  more  expensive  than  it  would  otherwise  have  been. 
The  restrictions  were  such  as  to  prevent  foreign  labor  of  any  kind  coming  into  the 
town  from  the  connty.  The  local  labor  was  employed  in  cotton  picking,  so  that  it 
was  impossible  for  the  brush  contractor  to  keep  up  a  sufficient  supply,  of  material, 
or  for  the  contractors  to  deliver  stone  as  required  for  the  needs  of  the  work. 

Work  was  begun  August  23, 1897,  and  finished  just  in  advance  of  the  rising  water, 
January  27, 1898.    The  cost  of  these  repairs  was  $88,832.67. 

After  the  subsidence  of  the  high  water  of  February  and  March,  1898,  three  defects 
in  the  old  work  showed  above  Station  24,  and  one  between  ranges  42  and  48  above 
where  the  pocket  mat  had  been  sunk.  Later  on  another  slip  occurred  between  Sta- 
tions 16  and  19,  making  four  breaks  in  the  old  work  and  one  just  below  where  the 
repairs  (Stations  24  to  43)  had  been  completed.  Soundings  in  fi»nt  of  these  breaks 
indicated  that  the  subaqueous  revetment  will  have  t-o  be  renewed.  Extensive  repairs 
will  be  required  the  present  season  to  this  revetment  in  order  to  hold  the  uninjured 
parte  of  the  revetment  intact.  The  extent  of  the  repairs  can  not  be  determined  until 
after  the  river  is  again  within  its  banks,  but  it  is  probable  that  the  most  economical 
method,  in  order  to  make  the  revetment  permanent,  will  be  to  sink  a  line  of  fascine 
mats  from  near  the  upper  end  of  the  revetment  down  as  far  as  Station  24,  and  to  build 
a  new  mat  between  Stations  42  and  50,  regrading  and  repaving  the  bank  in  front  of 
where  there  are  breaks  in  the  upper  bank  revetment. 

Louisiana  Bend  revetment. — A  survey  of  the  revetment,  made  in  December,  showed 
but  little  change  from  conditions  found  in  July,  except  between  ranges  130  and  131, 
where  the  caving  had  extended  back  into  the  upper  bank  slope.  There  are  evidences 
of  scour  through  the  mattress  from  range  140  to  range  154,  which  took  place  during 
or  immediately  after  the  high  water  of  1897.  At  Stations  139  to  140,  146  to  149,  160. 
and  152  to  156,  the  bank  has  cracked,  and  the  subaqueous  mat  appears  to  have  slid 
out  from  the'bank.  The  rest  of  the  revetment  at  that  time  was  in  fair  condition. 
What  effect  the  high  water  just  passed  has  had  on  the  work  can  not  be  determined 
at  present  without  a  survey.  Should  it  be  determined  to  maintain  the  revetment 
work  in  this  bend  it  will  probably  be  necessary  to  make  very  extensive  repairs  to 
the  lower  end  the  coming  low- water  season.  It  would  be  best  to  sink  a  mat  begin- 
ning at  Station  127  and  extending  down  to  Station  156,  adistance  of  about  3,900  feet, 
and  regrade  and  repave  the  breaks  in  the  upper  bank  revetment. 

No  work  was  done,  the  interruptions  due  to  the  quarantine  during  the  months  of 
September,  October,  and  November  rendering  it  impracticable  to  make  any  repairs 
belore  the  high  water.  »  *-  j      ir 

Lake  Providence  revetment.—'So  damage  was  done  to  this  work  except  that  two 
holes  were  washed  out  \>ehind  the  revetment  between  Stations  20  and  26.    This  scour 

!!fJ.!^«i'?!^  -^i,**  Hi®®""!"!!?  *^°^®  *^«  ^V  of  the  stone  paving.  These  two  holes 
were  filled  with  earth,  and  the  slope  paving  continued  so  as  to  cover  them.  The 
cost  of  the  work  was : 

Stone,  375  cubic  yards ^m  75 

^*^^' II":::::;:;::::::;;::::::::::::::  248:40 

82275 
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Delta  Point  revetment, — ^The  damage  done  by  the  high  water  of  1897  was  confined 
to  eooor  across  the  point  immediately  behind  the  repairs  made  in  1893  and  1894. 
Later  in  the  season  slipping  of  the  bank  below  the  point  occurred.  It  will  be  neces< 
sarvy  in  order  to  hold  this  point,  to  pat  in  mat  work  both  above  and  below,  and  to 
reslope  and  lepave  the  steep  bank  at  places.  About  1,850  linear  feet  of  revetment 
will  be  required,  viz,  from  Stations  4  to  13  east  and  from  Stations  3  +  50  to  13  west; 

The  repairs  made  the  present  season  consisted  of  filling  up  the  hole  scoured  on 
both  sides  of  the  point  and  oovering  the  space  with  riprap.  Number  of  cubic  yards 
of  stone  used,  1,086.5.    The  cost  of  repairs  was  $3,020.28. 

The  details  of  the  revetment  work  for  the  seanon,  including  the  statements  of 
anantity  of  material  used,  labor  cost,  towing,  etc.,  are  given  in  the  following  extract 

nom  the  report  of  Mr.  George  C.  Thomas,  superintendent  of  construction : 

•  •  •  »  *  *  • 

ORSBNVILLE  HARBOR. 

Bepairs  for  the  season  began  at  Greenville  Harbor  on  August  23  with  small  force 
of  self-subsisting  labor,  clearing  bank  and  stripping  stone  from  bank,  preparatorv 
to  grading.  The  force  was  regularly  organized  and  the  outfit  moved  on  the  work 
September  1. 

Clearing  bank. — Under  this  head  is  classed  all  work  such  as  tearing  up  old  revet- 
ment, moving  drift,  rafts,  etc.,  and  the  grubbing  and  wheeling  back  beyond  the 
slope  line  of  all  stone  not  loaded  on  barges. 

Hydraulic  grading, — Machine  No.  1,  with  a  single  crew,  one  line  4-inch  hose,  water 
pressure  145  pounds,  steam  pressure  180  pounds,  was  put  in  service  August  24,  and 
worked  under  above  conditions  until  September  13,  wnen  a  second  crew  was  put  on 
and  machine  employed  sixteen  hours  per  day  until  October  2,  at  which  time  she  was 
reduced  to  a  single  crew,  with  which  she  continued  the  work  at  this  point  on 
NoTember  17,  and  was  temporarily  laid  up  awaiting  a  transfer  to  Ashbrook  Neck. 

Machine  was  in  service  seventy-ei|^ht  days,  Sundays  excepted,  and  graded  2,800 
linear  feet  of  bank  in  addition  to  cutting  out  the  unbroken  sections  of  slope  between 
Stations  32  and  35,  and  the  sloping  of  1,000  linear  feet  of  the  5-foot  bluff  along  the 
top  of  original  work,  Stations  52  to  56  and  65  to  71.  Bank  along  continuous  work 
was  of  pure  sand  and  gullied  to  about  the  usual  4  feet.  At  washout,  Stations  59  to 
65,  the  upper  bank  was  of  buckshot  and  cut  out  to  desired  slope  without  gullying. 

Slope  dressing, — Slope  dressing  was  done  with  shovels,  teams,  and  drag  scrapers. 
Contract  for  teams  awarded  to  W.  B.  Cannon,  of  Greenville,  Miss.,  at  $3.20  per  team, 
including  driver. 

Total  linear  feet  of  slope  dressed  was  2,550,  including  the  grading  of  slough 
between  Stations  46  and  50,  upon  which  it  was  considered  impracticable  to  employ 
the  machine. 

Maitrese  eonetrucHon.—Uvkttren  construction  was  begun  September  10  and  com- 
pleted December  15. 

Number  and  dimensions  of  mats  constructed. 

Sqaai«B. 

Channel  mat  No.  1,  continuous  work,  525  by  300  feet 1,575 

Channel  mat  No.  2,  continuous  work,  740  by  300  feet 2, 220 

Channel  mat  No.  3,  continuous  work,  534  by  225  feet 1,201.5 

1,799  linear  feet 4,996.5 

Pocket  mat  No.  1,  continuous  work 145 

Pocket  mat  No.  2,  continuous  work 2ril 

Pocket  mat  No. 3,  continuous  work 196.6 

Pocket  mat  No.  4,  continuous  work 102 

Pocket  mat  No.  5,  continuous  work 73 

Pocket  mat  No.  6,  minor  repairs 303 

Pocket  mat  No.  7,  minor  repairs '. 273.1 

Pocket  mat  No.  8,  minor  repairs 78.5 

Total  squares  of  mattress  built 6,448.7 

All  mats  of  fascine  type,  with  no  change  in  plan  of  construction  from  that  of  pre- 
vious season.  Pocket  mats  constructed  from  water  line  to  a  junction  with  channel 
mats;  fascines  moored  to  bank. 

^AfiiPlKirifi^.— Bank  paving  began  October  5, 1897,  and  was  completed  January  25, 
1898.  Amount  paved  was  7,350  squares.  Stone  used,  2.81  cubic  yards  per  square. 
Under  instructions  from  the  officer  in  charge,  thickness  of  paying  wan  reduced  from 
10  to  6  inches  on  all  work  not  exposed  to  the  direct  action  of  the  current. 
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Stone  loading.— A  total  of  9,853.4  oubio  yards  of  stone  was  loaded  fer  this  work  by 
the  GoYernment  foroe  from  points  as  follows : 


Yards. 

Per  yard. 

"Frmn  hnMkn  in  reveunent 

2,933.4 
2,442.6 
4.477.4 

Oent$. 
19  66 

From  reserve  at  Greenville 

40  72 

From  reserve  at  Ashbrook  Neok  ...■•• 

84  27 

Total 

9,858.4 

Average  cost,  81.83  cento  per  cabio  yard. 

Filling  wMhout. — The  main  bank,  beginning  at  15  feet,  Greenyille  gauge,  was  graded 
to  a  slope  of  4  to  1,  and  material  washed  into  water  hole.  Spillways  were  con- 
structed over  secondary  bank  between  water  hole  and  river,  to  regalate  the  height 
of  water  in  pond  and  prevent  the  destruction  of  this  bank  from  overflow.  The  grad- 
ing completed,  the  water  was  drawn  off,  and  the  filling  completed  by  means  of  shovels 
and  dra^  scrapers.  Material  for  the  purpose  was  obtained  from  secondary  bank  and 
from  main  bank  at  each  end  of  water  hole.  Grading  began  October  20  and  was  com- 
pleted November  17.  Water  was  then  drawn  off-  and  the  fill  by  material  from  main 
bank  was  found  to  have  attained  an  average  elevation  of  10  feet,  Greenville  gauge, 
a  maximum  fill  of  20  feet  at  center  of  hole.  Shovels  and  scrapers  were  introduced 
on  November  17,  aud  the  work  was  completed  on  December  18.  The  cost  of  the  work 
will  be  found  in  detailed  statements  appended  hereto. 

Material.—BiuBh  and  poles  wore  furnished  under  contract  by  F.  O.  Reinhold,  deliv- 
ered on  Government  barges  at  Carters  Point,  Ashbrook  Neck,  Island  No.  76,  Caulks 
Point,  Rosedale  Bar,  and  old  mouth  of  Arkansas  River. 

Stone  furnished  under  contract  by  Tate  &,  Cornish,  delivered  on  barges  at  Green- 
ville, Miss. ;  by  Fred  Hanger,  delivered  on  barges  at  Arkansas  City,  ArK.,  and  from 
the  reserves  at  Greenville  and  Ashbrook  Neck,  loaded  by  Government  force. 

Quarantine  restrictions,  prohibiting  the  importation  of  labor,  seriously  interfered 
with  the  delivery  of  material  up  to  November  15. 

Tomng  and  harbor  work. — ^The  tug  Parker  was  employed  from  the  beginning  of  the 
season  until  October  24  in  towing  brush  and  in  general  harbor  work.  For  remainder 
of  season  her  duties  were  confined  to  harbor  work  and  towing  stone  from  plant  to 
harbor.  The  Vedette  was  put  in  service  October  24  and  employed  towing  brush  until 
December  1,  at  which  time  she  was  returned  to  plant  and  crew  transferred  to  steamer 
Emma  Etheridge,  The  Etheridge  was  in  service  until  the  close  of  the  season,  February 
ly  1898,  and  then  transferred  to  plant. 

The  work  at  Greenville  Harbor  was  completed  on  January  25,  and  oost  as  follows: 

For  continuous  work per  linear  foot..  $36.86 

For  minor  repairs do....     15.8727 

For  filliug  and  paving  water  hole do....    26.4717 

Distribution  of  material, 

[Continuous  work.— 1,850  linear  feet.] 


Material. 


Qnantity. 


Per  linear 
foot. 


Brush oords. 

Poles do.. 

Stone cobic  yards 

Wire  atrand,  l-lnch ^ ponnds, 

Wire  strand,  f-inoh do.., 

Wire  strand,  A-inoh do... 

Wire  strand,  |-incli do... 

OalTanised  wire.  No.  12 do... 

Silicon  bronxe  wire do... 

Wire  spikes do.., 

Wire  staples do... 

Magnolia  clips number. 


7,800.S 

252 

18,868.4 

11,990 

8,000 

21,203 

86,005 

10.530 

6.199.4 

500 

823 

4,258 


8.04 

.136 

10.2 

6.45 

1.95 

11.46 

19.51 

15.67 

3.38 

.27 

.44 

2.30 
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JHstributUm  of  material — Continned. 
[Channel  mattress.— 4,996.5  aqnares.] 


MaterUl. 


Per 
■qnare. 


Brush 

Potoe do.. 

Stone cnbio  yards. 

Wire  strand,  f-inoh pounds. 

Wire  strand, f -inch do.., 

Wire  strand,  A-ineh do.., 

Wire  strand, |-inch do.. 

Magnolia  clips number. 

Wire  spikes pounds. 

WiresUples do... 


6,295.6 

121 
5,096.4 
11,930 
8,600 
18,287 
81, 118 
4.258 
600 


1.26 

.044 

1.02 

2.89 

.72 

8.66 

6.24 

.85 

.10 

.14 


[Pocket  mat  (fascine  type).— 797.6  squares.] 


Brush cords 

Poles do.., 

Stone cubic  yards 

Wire  strand,  Arinch ^ pounds 

Wire  strand, |-inch do.., 

Gsliranixed  ivirefNaU do.., 

Silioon  bronse  wire • do... 

Staples do.. 


1,005 

1.26 

81 

.089 

818 

1.02 

2,919 

8.66 

4,977 

6.24 

2,042 

2.56 

853.4 

1.07 

100 

1.25 

[Paving  bank.— 4,605  squares.] 


Stone cubic  yards. 


2.818 


Minor  repairs  to  original  revetment, 
[Pocket  mats.— 664.6  squares.] 


Bmali cords 

Poles do.. 

Stone cubic  yards 

Wire  strand,  A-ineh .' pounds 

Wire  strand, }-inch do.. 

Galvanised  wire,  No.  12 do... 

Silioon  bronze  wire do.. 

Staples do.. 


843.8 

1.26 

26.2 

.039 

668 

1.02 

2,874 

8.66 

4,146 

6.24 

1,670 

2.56 

700.6 

1.07 

81 

.125 

[Bank  paving.— 900  squares.] 


Stone. 


.  cubic  yards . .     2, 532 


2.818 


Water  liole. 
[Bfmk  paved.— 1,845  squares.] 


.cubic  yards. 


5, 193. 62 


2.813 
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Cost  per  unit  of  work  done, 
CONTINUOUS  WORK. 


ClaMiflcatiOD. 


Unite. 


Psyroll. 


Snb- 
Bist- 
enoe. 


Material. 


Total. 


Unit 
cost 
labor. 


Unit 
cost 


rial. 


Total 

008t 

per 
unit. 


Channel  mat . .  .squarefl . . 

Pocket  mat do j 

Hydraulic  grading.Iinear  I 
ifeet ' 

Dreaning  grade. .  .lin.  ft. .  I 

Loading  Bt-une:  i 

Old  work  . . .  ou.  vds  . ' 

Plant oo 1 

Anhbrool  Nock,  cubic 
yards ' 

Paving  bank. .. squares . 

Clearing  bank do. . . 

Care  plant 

SaiMsnntendence 

Miscellaneous,  Mempliis 


Towing. 


Total. 


400.65 
797.6 

1,900 
1,900 

2,993.4 
2,442.6 

4,477.4 
4,605 


$5,262.97 
700.93 

1,249.68 
2,299.04 

519.47 
986.99 

1,336.94 
4, 132. 27 
691.01 
1, 314. 90 
2,306.70 

1, 550. 00 
1,869.71 


1677.57  116,008.05 
90.70'      2,545.44 


187.601 
217. 76j. 


170.55 


66.75' 
8.501 


197.43 
631.00     19,934.06 
88.80 
168.97 
142.26 


1.81 


24, 210. 61 '2,777. 13 

I 


787. 14 
824.81 


$22,938.59 
3,337.07 

1,607.73 
2, 516. 80 

686.22 
995.68 

1  534.37 

24: 597. 33 

779.81 

1,483.87 

2,448.95 

2,287.14 
3,084.38 


$1189 
.993 

.7664 
1.324 

.1966 
.4072 

.3427 
1.013 


$8,424 
8.191 

.0697 


4.3266 


$4,613 
4.184 


.8461 
1.824 


.1966 
.4072 


.3427 
5.3392 


41,210.05,    68,197.79 


Cost  per  linear  foot  completed  work :  $68,197.79  diyided  by  1,850  equals  $86.86  per  linear  foot. 

MINOR  REPAIRS. 


Pocket  mat squares. . 

Paving  bank do 

Oracling  complete 

Grading  apper  slope 

654.6 
900 
800 
1,000 

$660.40 
787.36 
600.32 
258.80 

$84. 86     $2, 153. 88 
101.13 

$2,899.14  $1,015 
888.49       .9872 
607.72     1.852 
866.48       .2904 

$3.2902 

■■'.'i737 
.0708 

$4.3057 
.9672 

66.28            52.12 
87.60            70.08 

2.0257 
.3664 

Total 

2,206.88 

278.87       2,276.08 

4,761.83 

WATER  HOLE. 


Cletring  bank lin.  ft. . 

Filling  water  hole. do 

Hydraulic  grading. do. . . . 
Paving  bank . .  .squares . . 

Memphis  office 

Property  purchased 

Towing 

Superintendence 

MisoellaneouB 


Total. 


600 

600 

600 

1,845 


$206.17 
1,440.81 

688.75 
1,618.42 

626.00 


1,212.64 
745. 17 


6,631.96 


$26.49 
89.38 
109.17 
207.82 


163.71 
71. 13 


667.16 


$182.14 

7,790.43 

86.84 

209.17 

354.75 


61.11 


8,683.94 


$282. 

1,530. 

880. 

9,  on. 

711. 

209. 

1,731. 

816. 

61. 


16,883.05 


8.894 
2.5602 
1.33 
L987 


0.8036 
4.224 


8.894 
2.5602 
L6334 
6.201 


Average  cost  per  linear  foot,  $26.47. 

Percentage  of  cost  of  the  various  itef)is  of  work. 


Items. 


Charge. 


Per  cent. 


Pay  roll  (including  team  hire) 

Subsistence 

Materials 

Property 

Memphis  office 

Total 


$30,774.45 

3,723.16 

61,273.54 

627.50 

2.484.08 


88.882.67 


83.427 
4.293 

6a.  647 

.709 

8.824 


100 


A8HBR00K  NECK. 


Work  began  on  December  13,  the  outfit  having  previonely  been  transferred  to  this 
point  December  5  to  load  stone  for  Greenyflle  Harbor. 

Kepairs  coneiHted  in  the  construction  of  four  small  pocket  mats  and  the  grading 
and  paving  of  1,190.2  squares  of  upper  bank  -work. 


APPENDIX  X  X — BEPOET  OF  MISSISSIPPI  BIVEB  COMMISSION.      3383 

Mattress  construcHou.—MakttxeaB  oonstractioii  beffan  December  13,  and  the  last  mat 
was  soiiIe  on  January  7.  Mats  bailt  in  advance  of  grading,  and  method  of  constmc- 
tion  similar  to  pocket  mats  at  Greenville.    Number  and  dimensions  as  follows : 

Sqaares. 

No.  1,  Stations  83  to  86 348 

No.  2,  stations  93  to  96 199 

No.  3,  stations  105  to  108 159 

No.  4,  supplementary  to  No.  3 151 

Total 767 

Caving  occurred  behind  mat  No.  3  while  bank  was  being  graded,  which  necessi- 
tated the  construction  of  mat  No.  4  to  complete  the  connection  at  that  point. 

Clearing  hank, — One  hundred  and  fifty  cubic  yards  of  stone  wheeled  back  beyond 
slope  line  and  87  squares  of  old  brush  revetment  torn  up  to  prepare  bank  for  graoing. 

Hydraulic  grading, — Hydraulic  grading  began  on  December  11;  and  was  completed 
January  18.  Amount  gi'aded,  690  linear  feet,  machine  working  under  same  condi- 
tions as  at  Greenville  Harbor  with  single  crew. 

Slope  dressing. — Slope  dressing  was  done  by  means  of  shovels ;  990  feet  were  dressed, 
which  includes  unsloping  on  bank  between  stations  105  and  108  when  machine  was 
not  employed. 

Bawl?  jMimii^.— Bank  paving  benn  December  29  and  was  completed  January  18. 
Amount  paved,  1,130.2  squares.    Stone  per  square,  2.68  yards. 

8Ume  loading,— Then  were  698.1  cubic  yards  of  stone  stripped  from  breaks  in  old 
work  and  3,094  cubic  yards  loaded  from  reserve  on  bank. 

Material, — Brush  and  poles  transferred  from  Greenville  Harbor,  excepting  204  cords 
of  brush  cut  by  Government  force  for  the  construction  of  mat  No.  4. 

Stone  from  breaks  in  old  work  and  reserve  on  bank  loaded  by  Government  force. 

DistrHmtUm  of  material. 
[Pocket  mats ^767  squares.] 


Material. 


Per 
square. 


Brush  used cords. 

Poles do... 

Stone cubic  yards. 

Wire  strand,  A>iiich pounds. 

Wire  strand, i-niolk do... 

Galvanised  wire, No.  12 do.., 

Silloon  bronae  wire do... 

Spikes do... 

"'     ' number. 


[Bank  paying.<-.-l,180.2  squares.] 


Stene  used.. 


.cubic  yards. 


3,032.41 


2.68 


Cost  per  unit  of  the  various  kinds  of  work. 


TTnlte. 

Payron. 

Subsist- 
ence. 

Misoel. 
laneous 

and 
material. 

Total. 

Unit 

cost 

labor. 

Ifi 

Total 

cost  per 

unit. 

Pocket  mat squares . . 

Bank  paving do.... 

Loading  stone. .  .cu.  yds . . 
HrdraiUio  grading  .lin  .ft. 

BreasSng  slope do 

Tovinirdava  ............. 

757 
1,130.7 
3,094.8 

900 

990 
48 

11,299.88 
734.00 
924.07 
272.17 
846.47 
727.25 
705.00 

$421.06 
237.76 
236.06 
53.02 
111.06 
125.76 

$2,062.01 
2,020.30 

*"i75.'25* 

'"ioo.'ra" 

78.38 
25.56 

$8,782.95 

8,892.06 

1.160.18 

500.44 

457.48 

1,753.74 

783.38 

25.66 

448.64 

445.20 

2.278 
.86 
87.453 
32.85 
46.2 

2.424 

2.32 

1.77 

4.697 
3.18 

.87453 

.565 

.462 

"MtmnhiM  offioe 

800.00 
836.28 

88.64 
108.92 

fTlAftrtnff  iMnk           .... 

Total 

5.704.12 

1, 883. 18 

6.162.23 

13,249.53 

. 
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Percentage  of  coat  of  the  different  items  of  work. 


Items. 

Charge. 

Percent 

Pa  V  roll 

$4, 999. 12 

1.383.18 

6,08:^.85 

783. 38 

87.73 

Subsist-cnce 

10.40 

Materials         .         .            ..          

45.78 

IklpniiiliiM  nffipj% . 

6.00 

Total     

13,249.53 

100 

DELTA  POINT. 

The  work  art  Ashbrook  Neck  was  completed  on  January  18,  and  the  ontfit  trans- 
ferred to  Delta  Point,  where  operations  were  begun  on  January  21  to  check  the  scour 
behind  the  repairs,  work  of  1894. 

The  sides  of  the  cut  were  reduced  to  a  slope  of  3  to  1  and  the  entire  surface  of 
scour  covered  with  a  stone  paving  10  inches  thick,  stone  for  the  purpose  being 
transferred  from  Greenville  Harbor. 

The  work  was  completed  on  January  26,  and  the  outfit  transferred  to  plant  at 
Greenville  on  .January  29. 

Thanking  my  a-ssistants  for  eflfllcient  service; 
I  am,  respectfully, 

Gro.  C.  Thomas,  Superintendent. 

Surreys. — Survey  of  Carters  Neck  and  Caulks  Point,  also  over  the  revetments  at 
Bolivar,  Ashbrook  Neck,  Greenville  Harbor,  Louisiana  Bend,  Lake  Providence,  and 
Delta,  have  been  made,  plotted,  and  maps  made. 

Stone. — The  steamer  Emma  Etheridgewas  put  in  commission  on  March  4,  and  towing 
stone  from  the  quarries  on  Little  Keel  River  was  brgun.  The  steamer  Titan  with 
twelve  barges  was  obtained  for  temporary  service,  from  the  first  and  second  districts, 
and  was  put  in  service  on  March  17. 

On  account  of  a  breakdown  in  the  machinery  of  the  steamer  Emma  Etheridge,ihe 
Vedette  was  put  in  service  on  March  23,  but  was  withdrawn  on  April  26,  as  the  con- 
tractors were  unable  to  load  stone  with  sufficient  rapidity  to  keep  the  three  towboats 
profitably  employed. 

The  contractors  have  quarried  and  loaded  on  barges  up  to  May  1, 11,743  cubic 
yards.  The  stone  is  being  towed  to  Green\ille  and  unloaded  on  the  bank  as  a 
reserve;  8,155  cubic  yards  have  been  unloadeil,  at  a  cost  of  $802.31,  or  an  average 
cost  of  9.84  cents  per  cubic  yard. 

Bigh-W'iter  levee  protection, — At  the  beginning  of  the  year  there  were  still  in  this 
service  three  quarter  boats  and  three  barges.  During  the  high  water  of  January  and 
February,  1898,  outfits  of  tools  were  furnished  for  Stokes,  Sledges,  Stop,  and  Deer- 
field  crevasses,  in  Mississippi,  and  at  Luna  and  Leland,  in  Arkansas.  Three  quarter 
boats  were  taken  to  Carmichael,  Ark,,  two  quarter  boats  to  Waxhaw,  Miss.,  and  two 
quarter  boats  to  Stop  Landing,  Miss.  During  the  high  water  of  April,  1^8,  outfits 
of  tools  and  quarter  boats  were  sent  to  Stop  Lauding  and  Deerfield,  Miss.;  also  to 
Lucca  Lauding,  Ark.,  and  barges  with  material  sent  to  Kentucky  Landing,  Stop 
Landing,  Lucca  Landing,  Skipwith,  Deerfield,  Luna,  Lakeport,  and  Lake  Providence. 

Piawi.— Extensive  repairs  were  made  to  the  hulls  of  three  towboats  {Emma  Ethe- 
ridge.  Vedette^  and  Meier).  All  defective  timbers  were  removed  from  their  hulls,  and 
replaced  with  new  material.  This  practically  nearly  amounted  to  reconstruction, 
as  the  greater  number  of  the  frames,  floors,  and  deck  beams  were  rotten,  as  well  as 
the  sides,  bow,  and  stern  planking.  The  work  done  in  the  way  of  repairs,  and  the 
cost  of  same  is  given  in  detailed  statement  below.  This  includes  all  charges  for 
labor  and  material. 

As  instructed,  plans  and  specifications  were  prepared  for  a  steel-hull  towboat. 
This  boat  has  about  40  per  cent  more  power  than  the  steamer  Emm4i  Ethtridge,  the 
largest  towboat  belonging  to  the  Third  district.  The  boat  is  now  being  built  under 
contract.  The  general  dimensions  are:  Length,  140  feet;  beam, 30  feet;  depth  of 
hold, 5^  feet;  main  engine  cylinders,  18  inches  diameter, 7-foot  stroke;  four  5-fiue 
boilers, 42  inches  in  diameter  and  26  feet  long;  wheel  20  feet  in  diameter,  21-foot 
bucket,  electric  lights,  auxiliary  boiler,  steam  steering  and  shifting  rigging. 
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Cast  of  repairs  to  plant,  Third  dittriot,  improving  Mistisiippi  River,  May  1, 1897,  to  May 

1, 1808, 


ITnmber  or  name. 

Cost. 

Remarks. 

Steamer— 

BrnmaBtheridge 

Vedette 

$3,864.81 

8,926.40 

3,237.88 

180.27 
732.69 

124.80 

9.96 

60.02 

61.00 

29.13 
48.72 

220.50 
60.81 
41.67 
21.98 
27.72 
53.90 

65.25 
49.90 
197.26 

38.80 
68.38 
85.99 

100.63 

163.23 

2.90 

151.15 

47.51 

6.75 

61.02 

15.88 

65.77 

8.75 

9.75 

99.53 

105.28 

66.17 

200.20 

181.91 
72.28 
139.82 

106.05 
60.73 
60.51 
29.98 
60.48 
53.28 
76.70 
68.09 

451.53 

150.54 
211.74 

Docked;  new  cylinder  timbers;  37  ontriggers;  48  fhunee; 
24  beams;  50  cariins;  10  kevils;  head  bWk;  stem  bulk- 
head ;  yawl  derrick ;  railing  on  roof;  boilers  repaired  and 
recovered ;  hull  calked  and  boat  thoroughly  repaired  and 
painted;  ordinary  repairs  during  the  year. 

Docked;  new  cylinder  timbers;  60  new  frames;  60  outrig- 
gers; new  side  plank;  20  floor  tiiAbers;  new  bed  timbers; 
new  main  keelson;  machinery  overhauled:  hull  calked; 
boat  thoroughly  repaired  ana  painted ;  ordinary  repairs 
during  the  year. 

Docked ;  all  rotten  and  decayed  lumber  teken  oat;  new  floor 
timbers;  40  new  ftrames;  new  main  and  wing  keelson: 
new  outriggers;  new  sides;  machinery  overhauled;  hall 
calked;  boat  thoroughly  repaired  and  painted;  ordinary 
repairs  made  during  the  year. 

Wheel  and  electric  light  repaired. 

New  wheel  put  on;  machinery  lined  up;  ordinary  repairs 
daring  the  year. 

Calked  above  lieht  water;  machinery  overhauled  and  fitted 

up  and  cleaned. 
Machinery  cleaned  up. 

Calked  above  light  water;  ordinary  repairs  made  daring 
the  year. 
Do. 

Meter 

Titan .* 

Tug  Parker 

Grader- 
No.! 

Ho.3 

Mattress  boat- 

No.26 

Ka27 

Qnarterboat— 

Han 

Ordinary  repairs  made  during  year. 

Calked  above  light  water;  ordinary  repairs  made  daring 
year. 
Do. 

No.  10 

Ko.81 

Ho.  38 

Do. 

Ho  86 

Do. 

No.  87 

Ordinary  repairs  daring  year. 

Do. 
Calked  above  light  water;  ordinary  repairs  made  during 
yiMUf. 

Do. 

iro.88 

No.  136 

No.  154 

No.  155 

Do. 

No.  156 

New  roof  pat  on ;  calked  above  light  water ;  ordinary  repairs 

during  year. 
Calked  above  light  water;  ordinary  repairs  daring  year. 
Do. 

No.  157 

No.  158 

No.  150 

Do. 

Model  barge- 

Apacbe 

Do. 

Cbey  enne 

Calked  above  light  water;  ordinary  repairs  during  the  year. 
Lower  seam  calked. 

Maricopa  ..............r. 

NesPeroe 

Calked  above  light  water;  ordinary  repairs  during  the  year. 
Do. 

»"sr» 

No.  80 

Ordinary  repairs  during  the  year. 

Calked  above  light  water;  ordinary  repairs  during  year. 

Ordinary  repairs  during  year. 

Calked  above  light  water;  ordinary  rei>airs  during  year. 

Ordinary  repairs  during  year. 

Do. 
Calked  above  light  water;  ordinary  repairs  daring  year. 

Do. 

No.  83 •. 

No.  86 

No.  108 

No.  187 

No.  530 r 

No.  661 

No.652 

No.  563 

Do. 

No.  654 

Docked;  hole  in  rakes  repaired ;  calked  above  light  water; 
ordinary  repairs  during  year. 
Do. 

No.  556 

No.  556 

Calked  above  light  water;  ordinarj'  repairs  during  year. 
Docked;  hole  in  rake  repaired;  calkea  above  light  water; 

ordinary  repairs  during  year. 
Calked  above  light  water;  ordinary  repairs  during  year. 
Do.                                                                  ' 

No.  597 

No.  658 

No.  550 

No.  500 

Do. 

No.  561 

Do. 

No.  582 

Do. 

No.568 

Do. 

No.  564 

Do. 

No.  565 

Do. 

Na210 

Deck  sheathed;  hole  in  side  repaired;  calked  above  light 

water;  ordinary  repairs  during  year. 
Deck  sheathed;  calked  above  light  water;  minor  repairs. 
Deck  sheathed:  sides  repaired;  calked  above  light  water; 

ordinary  repairs  daring  year. 

No.  216 

No.  217 
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Cost  of  repairs  to  plant,  Third  district,  improving  Mississippi  Biver,  €to.— dontinaed. 


Number  or  name. 


CMt. 


Bemarka. 


Barge— Continued. 

No.  220 

No.224 

No.225 

No.22« % 

No.  Ill 

No.  9302 •. 

No.  9308 

No.  9318 

No.  9314 

No.  9315 

Machine  shop 

Carpenter  shop 

Pile  driver  No.  49 

Dry  dock 

Pontoon  dock 

Coal  boxes 

Water  gauges 

Pumps 

SklflS 

Wheelbarrows 

Property  (kitchen  outfit) 

Property  (Greenville  Harbor 
tools,  etc.). 

Bench  marks  (levees) 

Telephones 

Total 


$247. 74 

479.09 

70.56 
237.14 

19.75 
17.70 
23.24 
66.00 
80.00 
4.00 
139.89 

36.58 
49.52 
380.88 

20.48 

69.48 
81.45 
252.61 
122.68 
160.80 
526.37 
494.15 

118.99 
10.50 


Deck  sheathed ;  calked  above  light  water;  ordinary  repairs 

during  year. 
Deck  sheathed;  nides  repaired;  calked  above  light  irater; 

ordinary  repairs  during  year. 
Calked  above  light  water;  ordinary  repairs  during  year. 
Deck  sheathed;  calked  above  light  water;  ordinary  repairs 

during  year. 
Calked  above  light  water;  ordinary  repairs  during  year. 
Calked  above  light  water. 
Do. 
Do. 
Do. 
Ordinary  repairs. 
Machinery  lined  np;  calked  above  light  water;  ordinary 

repairs  during  year. 
Calked  above  light  water;  ordinary  repairs  during  year. 

Do. 
Gate  repaired;  new  bulkhead  around  belt;  tanks  calked; 

ordinary  repairs  during  year. 
Ten  new  beams;  new  deck  timbers;  calked  above  light 

water. 
Ordinary  repairs  during  year. 
150  high- water  gauges  made  and  painted. 
Ordinary  repairs  during  year. 
Ordinary  repairs  to  20  skiffs  during  year. 
Ordinary  repairs  to  200  wheelbarrows  during  year. 
Ordinary  repairs  durine  year. 
1,000  clevises  made;  orainary  repairs  during  year. 

Ordinary  repairs  during  year. 
Do. 


19,636.90 


Approximate  value  of  plant  belonging  to  the  United  States  and  used  in  the  Third  district, 
improving  Mississippi  River,  May  1, 1897,  to  May  1, 1898. 


Class  of  property. 


Steamer  Kmma  Etheridge 

Steamer  Vedette 

Steamer  Meter 

Tug  Parker.. 

Mat  boate  Nos.  26  and  27 . . 

Mat  boats,  old 

Headquarter  boat  No.  31 . . 

Quarter  boats 

Store  boat 

Hydraulic  graders 

Hydraulic  grader,  small . . . 

Model  barges 

Square  barges 

Do 

Square  barges,  old 


Num- 
ber. 


Approxi- 
mate 
value. 


$7,500 

5,000 

4,000 

8,000 

7,290 

30 

i,500 

20,140 

1,000 

11.664 

810 

250 

2,245 

21,240 

250 


Class  of  property. 


Floating  dry  dock 

Floating  pontoon  docks 

Floating  stem  dock 

Pile  drivers  and  outlits  .... 

Skiffs 

Dredge  Menge 

Dump  scow  No.  2 

Calking  flats 

Tools  and  appliances 

Office  furniture  and  safe . . . . 
Surveying:  instruments  .... 

Machine  shop  and  outfit 

Carpenter  shop  and  outfit.. 


Total.. 


Num- 
ber. 


100 


Approxi- 
mate 
valnew 


$11,529 

450 

100 

1,600 

390 

9,000 

100 

90 

2,000 

250 

2,000 

4,050 

2.916 


143,699 


The  cost  for  the  twelve  months  of  caring  for  the  above  plant,  property,  and  outfits 
thereon  was  $21,438.37. 
The  average  number  of  employees  engaged  in  the  service  was  48. 
The  average  daily  cost  of  suhsistence  for  employees  engaged  in  sujierintendenoe 
and  repairs  of  plant  was  32  cents. 

Very  respectfully,  Arthur  Hidsr, 

Assistant  Engineer. 
Capt.  H.  C.  Newcomer, 

Corps  of  Engineers,  U.  8,  A* 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  BIVEB  COMMISSION.      3387 

BSPORT  OF  MB.  J.  D.  TAN  MBTER,  ASSISTANT  ENOINBBR. 

Orbbntille,  Miss.,  May  7, 1898, 

Sir:  I  have  the  honor  to  snbmit  a  report  of  levee  improyement  in  the  Lower 
Yazoo  district  north  of  Greenville,  Miss.,  rrom  May  1,  1897,  to  May  1,  1898. 

The  length  of  controlling  levee  line  in  this  subdiBtrict  is  abont  88.5  miles,  which 
is  an  increased  length  of  li  miles  over  last  report.  This  increase  in  length  is  dne  to 
new  loops  closing  crevasses  of  last  season.  New  levees  now  ander  constmction  will 
shorten  the  line  abont  8  miles. 

The  three  breaks  occasioned  by  the  1897  water  have  been  closed,  and  all  then 
existing  enlargement  contracts  finished  except  from  Stations  300  to  400  and  Stations 
500  to  600,  which  show  a  percentage  in  place  of  71  and  89  per  cent,  respectively. 
Forces  are  on  both  sections  awaiting  the  recession  of  the  water  to  begin  work. 

The  Mississippi  State  levee  board  has  added  143,675  cubic  yards  to  the  line  north 
of  Greenville  within  the  last  year,  lliis  yardage  is  comprised  in  the  constraction  of 
the  two  short  loops,  one  in  Greenville  and  the  other  jast  ontside  of  the  northern 
limit  of  the  town,  and  the  bailding  of  1,400  feet  of  the  loop  closing  the  Stokes  crev- 
asse on  the  lower  end.  There  is  afso  included  in  the  above  item  of  yardage  21,200 
cubic  yards  of  topping  extending  over  9  miles  of  line,  and  put  np  recently  as  a  pro- 
.  tection  against  high  water  of  189S.    The  location  of  the  levee  board  work  is : 

SUtiOOB. 

Stokes  loop ; 1050  to  1064 

Blantonloop 4502  to  4520 

Greenville  loop 4560  to  4669 

Thahigh  water  of  1897,  being  so  much  higher  than  any  previous  water,  changed* 
the  grade  for  levee  building  from  5  feet  above  the  previous  highest  water  to  3  leet 
above  1897.  This  change  was  essential  for  the  upper  portion  of  the  line  from 
zero  to  Station  600,  then  under  oontraot  for  enlargement.  Accordingly  the  grade 
was  raised,  and  an  enlargement  on  the  land  side  instituted  in  the  form  of  a  ban- 
quette from  Stations  100  to  595  and  from  Stations  618  to  667,  the  intervening  space 
bein^  covered  by  the  new  loop  closing  the  Sledge  crevasse  of  1897.  The  water  was 
relatively  very  much  higher  from  zero  to  Station  700,  owing  to  the  levee  on  the 
opposite  bank  having  been  extended  to  a  junction  with 'the  Laconia  Circle  levee 
confining  the  flood  between  levees  that  previously  had  been  allowed  to  spread  over 
a  broad  territory.  The  raising  of  the  grade  and  addition  of  the  banquette  very 
materially  increased  the  yardage  in  toe  contracts  over  original  estimates  and 
explains  the  excess  over  advertised  quantities  to  which  bids  were  invited  and  on 
which  contracts  were  made.  From  Station  700  (Concord)  south,  the  grade  was  not 
changed  for  existing  contracts,  as  the  adopted  grade  to  which  cross-sectioning  had 
been  done,  5  feet  above  1890  water,  very  nearly  conformed  to  the  new  grade,  3 
feet  above  18®7  water. 

August  11,  1897,  bids  were  received  and  contracts  let  for  closing  Stokes  and  Stop 
Landing  crevasses,  the  building  of  the  Huntington  Short  Line,  and  the  enlargement 
of  the  levee,  aa  follows : 

Stations  2620  to  2880. 
Stations  2959  to  3186. 
Stations  3225  to  3282. 
Stations  3880  to  3930. 
Stations  4160  to  4570. 

August  31, 1897,  bids  were  received  for  closing  the  Sledge  crevasse,  and  the  enlarge- 
ment of  the  levee,  Stations  1037  to  1200. 

On  bids  received  in  August,  twenty-nine  contracts  were  made  for  enlargement  and 
new  levee. 

There  are  also  to  be  considered  in  this  report  contracts  made  on  bids  received  Novem- 
ber 23, 1896,  none  of  which  contracts  were  finished  before  May  1,  1897.  Of  these 
contracts  there  were  nineteen,  all  for  enlargement  of  levees,  that  covered  the  line 
from  zero  to  Station  1,000  and  from  Stations  1,200  to  2,066. 

The  number  of  contracts  considered  in  this  report  is  forty-eight,  aggregating  63.5 
miles  in  length.  At  the  time  of  report  thirty  of  these  contracts  have  been  finished 
and  final  estimates  given. 

The  general  conditions  affecting  levee  work  for  the  past  year  may  be  regarded  as 
very  unfavorable  for  progress  and  rapid  completion.  The  heat  is  so  intense  during 
the  summer  months  that  great  loss  of  time  is  occasioned,  as  teams  can  only  be  worked 
early  and  late  in  the  day.  The  fall  months  constitute  the  period  of  greatest  advan- 
tage to  contractors.  A  rigid  quarantine  against  yellow  fever  was  established  and  in 
force  in  Bolivar  County  from  September  13  to  November  11, 1897,  and  in  Washington 
County  from  September  14  to  November  15, 1897.  The  quarantine  restrictions  greatly 
hampered  the  progress  of  work,  owing  to  the  inability  to  import  labor  or  to  move 
outfits. 
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The  rainfall  for  December  was  exceptional,  being  9.12  inches,  which  is  about  twice 
greater  than  the  mean  for  the  past  twelve  years  for  December  at  this  station.  The 
river  reached  an  unusual  height  in  February— 43.1  on  the  Helena  gauge.  This  stage 
of  the  river  suspended  all  riverside  eiflar^ement  from  January  24  to  Febrnarv  25  and 
necessitated  very  strenuous  efforts  in  finishing  crevasse  loops  at  Sledge,  Stokes,  and 
Stops.  The  second  rise,  of  March  and  April,  has  suspended  all  work  except  where 
protected  by  outside  levees. 

Creva88e  loops  and  neto  levees. — Contract  was  made  with  H.  F.  Watkins,  on  a  bid 
opened  August  31,  1897,  for  a  new  levee  in  two  sections,  closing  the  Sledge  Crevasse 
of  1897.  This  new  loop  begins  with  Station  595,  carrying  a  regular  enumeration  to 
Station  641-f-20,  equal  to  618,  original  enumeration.  By  this  crevasse  and  new  loop 
there  is  a  loss  of  500  feet  to  E.  B.  Mantle's  enlargement  contract.  Stations  500  to  600, 
and  also  a  loss  of  1,800  feet  to  L.  C.  Dulaney's  original  contract.  Stations  600  to  700. 
Work  was  began  on  the  Sledge  loop  September  16, 1897,  and  completed  February  19, 
1898.  Work  progressed  fairly  well  until  the  unfavorable  weather  of  December.  The 
lower  section,  tStations  625  to  641-|-20,  was  completed  November  24. 

It  became  apparent  toward  the  last  of  December  that  the  force  employed  on  the 
upper  section  of  Sledge  loop.  Stations  595  to  625,  would  be  insufficient  to  complete 
the  contract  in  contract  time,  February  1.  Accordingly  the  contractor  was  instructed 
to  increase  his  force,  which  he  did  to  some  extent.  The  bad  weather  continued  so 
unabatingly  through  the  first  half  of  January,  with  the  river  rapidly  approaching 
an  overflow  stage,  that  it  was  considered  advisable  to  place  additional  team  foroe  on 
at  contractor's  expense.  The  levee  board  extended  the  consideration  of  placing  a 
wheelbarrow  force  on  the  work  at  no  expense  to  the  contractor.  By  January  28  a 
force  of  111  teams  and  220  wheelbarrows  was  employed.  On  February  1  the  wheel- 
barrow force  was  taken  off  and  team  force  reduced  to  90  teams,  it  then  being  apparent 
that  such  a  force  could  complete  the  work  before  the  possibility  of  a  dangerously 
high  water. 

Stokes  loop. — The  closing  of  the  Stokes  Crevasse  was  begun  as  soon  as  the  water 
had  receded  sufficiently  to  permit  of  a  force  beginning  work.  There  was  some  appre- 
hension of  a  June  rise  flowing  through  the  break,  and  the  leveo  board  considered  it 
advisable  to  build  a  levee  of  moderate  height  around  the  break  as  a  precautionary 
measure.  Accordingly,  before  the  water  had  ceased  to  flow  throngh  the  crevasse  a 
contract  was  let  for  a  levee  from  6  to  8  feet  high,  and  to  contain  between  30,000  and 
40,000  cubic  yards.  Before  the  contractor  could  begin  work  such  a  levee  was  con- 
sidered unnecessary  and  the  project  abandoned,  giving  tlie  contractor  45,789  cubic 
yards  in  standard  section  on  permanent  location,  this  being  contained  in  1,400  feet' 
of  the  new  loop  from  the  south  junction. 

W.  A.  Shippey's  contract.  Stations  900  to  1000,  sustained  a  loss  of  700  feet  of 
enlargement  by  the  break  and  consequent  new  loop;  accordingly  six  stations  of  the 
new  loop  were  given  to  the  contractor,  making  Shippey's  contract  end  at  Station 
999.  The  remaining  portion  of  the  new  location  was  divided  into  three  sections: 
Stations  999  to  1018,  Stations  1018  to  1034,  and  Stations  1034  to  1051».  Contract  was 
made  with  Mclntyre  &  Howard  for  the  three  sections,  on  bids  opened  on  August  11, 
1897.  Work  was  begun  September  6;  by  November  15  there  were  44  teams  on  the 
work,  and  December  1,  54  teams.  On  December  21  contractor  was  instructed  to 
increase  the  force  to  200  teams  by  January  3,  there  then  being  86  teams  employed. 
.  The  local  levee  board,  however,  intervened  to  relieve  the  contractor  of  what  would 
have  been  a  great  burden  of  expense  by  placing  44  teams  on  the  work  about  January 
1  at  no  expense  to  the  contractor.  This  expense  on  the  part  of  the  Board  was 
assumed  aa  a  relief  measnre,  offsetting  as  much  as  practicable  the  hardship  sustained 
by  contractor  through  the  quarantine  restrictions,  in  force  from  September  13  to 
November  11.  On  January  3  there  was  a  force  of  181  teams  employed,  practically 
covering  the  line  wherever* teams  could  be  worked  to  any  advantage. 

The  weather  continued  rainy  until  the  last  week  in  January,  the  river  rising  and 
coming  out  against  the  new  work,  and  the  ground  being  saturated  with  seep  water 
^  .from  Stations  1018  to  1032.    The  base  of  this  portion  of  the  line  only  was  in,  and  it 

was  impracticable  to  work  teams  on  this  gap  except  on  300  feet  from  Stations  1018 
to  1030  and  200  feet  from  Stations  1030  to  1032.  The  supply  of  material  beinf  cut  off 
j  by  water  on  the  river  side,  it  became  necessary  to  resort  to  the  land  side.    By  Janu- 

ary 20  it  was  clearly  evident  that  teams  could  not  finish  the  gap  from  Stations  1021 
to  1030,  in  consequence  of  seepage  and  rain  water  having  cut  off^  the  supply  of 
materifld.  Ditching  and  organization  of  a  wheelbarrow  force  was  begun  on  January 
^  24,  and  by  the  last  of  the  month  180  wheelbarrows  were  running,  keeping  the  bank 

uniformly  above  the  rising  water.  The  levee  board  Yolunteered  the  expense  of  the 
wheelbarrow  force  from  its  organization  (January  24)  to  February  3,  when  the 
United  States  took  charge  5f  it  without  expense  to  contractor,  team  force  working 
wherever  practicable.    Wheelbarrow  force  was  discharged  February  25. 

The  Stokes  loop,  Stations  999-1051'^  (3  sections),  was  finished  March  1.  A  deduc- 
tion of  9,807  cubic  yards  was  made  from  contractors'  final  estimate  on  middle  section 
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of  Stokes  loop,  thU  being  the  eetimated  yardage  placed  by  wheelbarrow  force 
between  February  3  and  25,  when  the  United  States  assumed  the  expense  of  wheel- 
barrow force,  the  cost  of  same  being  $5,106.40.  The  expense  assumed  by  the  Missis- 
sippi levee  board  to  the  relief  of  contractor  on  middle  section,  Stokes  loop,  Stations 
1018  to  1034,  is  as  follows: 

Team  hire,  January  and  February $7,053.20 

Wheelbarrow  force,  January  and  February 1,987.91 

There  are  other  items  of  expense  sustained  by  the  levee  board  for  outfit,  lumber, 
and  subsistence. 

Stop  Landing  loop, — Contract  was  made  with  Robert  Johnsen,  on  a  bid  opened 
August  11, 1897,  for  the  building  of  a  leree  5,348  feet  in  length,  divided  into  three 
sections,  as  follows : 

Stations  3187  to  3201. 
Stations  3201  to  3215. 
Stations  3215  to  3239». 

Contractor's  outfit  was  moved  to  site  of  new  loop  August  12  and  work  was  begun 
on  the  lower  section  August  16.  An  average  force  of  about  70  teams  was  maintained 
on  the  work  of  the  contractor's  own  force,  except  during  the  quarantine  period, 
September  13  to  November  11,  when  the  force  was  considerably  less,  owing  to  ina- 
bility to  secure  labor.  The  location  here  is  back  of  what  was  originally  the  site  of 
ihe  old  levee,  and  crosses  a  depression  1,000  feet  wide,  evidently  the  silted-up  bed 
of  Lake  Bolivar.  The  fill  across  this  depression  ranges  from  22  to  25  feet  to  attain 
a  grade  of  3  feet  above  high  water  of  1897.  The  crossing  of  this  depression  is 
unavoidable  for  any  line  closing  the  break,  and  the  one  adopted  presents  tne  shortest 
and  highest  ground  obtainable  in  accordance  with  ^timates  for  material,  there  being 
a  water  hole  300  feet  to  the  front,  the  result  of  the  scour  through  the  break.  This 
hole  has  maintained  almost  a  bank-full  stage  of  water  since  the  break.  An  attempt 
was  made  to  drain  it  into  a  larger  hole  that  is  very  much  influenced  by  the  stage  of 
the  river.  Through  ditching  and  pumping  the  water  was  lowered  possibly  3  feet, 
and  this  might  have  proven  very  beneticial  in  relieving  the  borrow  pits  of  water, 
except  for  the  continued  rains  in  December  and  January  keeping  the  material  con- 
tinually saturated,  and  as  the  supply  un  the  front  became  exhausted  it  was  necessary 
to  resort  to  the  land  side,  and  even  there  the  haul  soon  lengthened  to  1,000  feet. 
Hie  upper  and  lower  sections  were  practically  finished  by  the  contractor,  hired  teams 
assisting  a  few  days  on  the  upper  section.  The  reul  trouble  and  delay  existed  in  the 
middle  section,  this  being  cut  off  from  the  material  on  the  front,  and  necessitating 
a  long  haul  from  the  back. 

Contractor  was  instructed  on  December  21  to  increase  force  to  200  teams  by  Janu- 
ary 3,  there  then  being  employed  on  the  work  about  70  teams.  By  the  middle  of 
January  the  necessity  for  concentration  offeree  from  neighboring  contracts  became 
very  manifest,  as  the  heaviest  part  of  the  work  with  the  longest  haul  remained  to 
be  done,  there  then  being  little  more  than  the  base  in  from  Stations  3202  to  3209. 
Hired  force  was  placed  on  the  work  to  the  extent  of  165  teams.  Even  with  this  force 
the  levee  did  not  build  up  rapidly,  and  with  a  rising  river  almost  to  a  bank-full  stage 
it  was  deemed  adviisable  to  throw  up  a  temporary  protection  levee  on  the  front. 
Accordingly,  all  forces  were  moved  to  the  front  and  employed  on  a  protection  levee 
starting  at  a  point  some  distance  above  the  break  and  following  high  ground  along 
the  river  bant:  and  connecting  with  the  main  levee  some  distance  below  the  break. 
This  work  was  beg^n  on  January  18  and  suspended  January  31,  at  which  time  a  levee 
had  been  built  7,^8  feet  in  length,  to  a  grade  5  feet  below  high  water  of  1897,  suffi- 
cient for  the  January  rise.  The  protection  levee  contained  about  45,180  cubic  yards, 
at  a  cost  of  $8,606.75.  Hired  forces  were  again  employed  on  the  interior  line  Febru- 
ary 1,  and  maintained  until  March  9,  when  the  last  of  the  hired  forces  were  discharged. 
On  March  4  it  was  estimated  that  th^re  remained  2,300  yards  to  finish  the  loop,  this 
being  required  between  Stations  3202  and  3210. 

At  this  time  the  embankment  began  to  sink  from  Stations  3203  to  3210,  which  is 
aboat  the  length  of  the  old  lake  crossing.  The  sinking  did  not  involve  the  whole 
cross  section  at  first,  its  limits  being  clearly  defined,  breaking  somewhat  to  the  land 
side  of  the  center  and  settling  toward  the  front,  bulging  or  raising  the  surface  of  the 
ground  outside  the  limit  of  tne  front  slope.  This  raising  of  the  surface  is  noted  150 
feet  beyond  the  slope.  A  force  of  from  70  to  72  teams  was  kept  constantly  at  work 
on  the  sinking  portion  of  the  levee  from  March  4  to  April  25,  when  work  was  sus- 
pended. Cross  sectioning  then  showed  that  it  would  require  8,250  cubic  yards  to 
oring  the  sunken  portion  up  to  net  grade  as  it  then  stood.  As  work  continued  after 
March  4,  the  whole  cross  section  became  involved,  and  raising  of  the  surface  outside 
the  base  on  the  back  took  place  as  well  as  on  the  front,  though  not  so  pronounced. 
It  is  estimated  that  29,000  cubic  yards  of  material  have  been  placed  in  this  sunken 
portion  from  March  4  to  April  25,  and  yet  the  cross  section  shows  6,0C0  cubic  yards 
more  to  attain  net  grade  than  when  the  sinking  began.    It  is  also  estimated  that 
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25,000  cable  yarcU  of  the  displaced  material  is  in  evidence  outside  the  limits  of  the 
slope.  The  estimate  of  displaced  material  is  for  such  as  is  now  shown  above  the  nor- 
mal surface  of  the  ground.  The  contract  for  this  work  was  terminated  March  11, 
relieving  the  contractor  of  the  responsibility  of  the  work  after  that  date.  From  March 
11  to  April  25  the  expense  was  taken  up  by  the  Mississippi  levee  board  on  high- water 
account.  In  connection  with  the  Stop  Landing  work,  toe  protection  levee  presents 
peculiarly  interesting  features  in  that  the  high- water  fight  was  made  on  a  small  levee 
Duilt  as  a  protection  against  the  January  rise.  The  high-water  fight  conducted  in 
April  devolved  upon  the  levee  board,  and  rather  than  trust  to  the  completion  of  tbe 
Stop  Landing  loop,  then  sinking,  they  decided  to  make  the  light  on  the  protection 
levee.  To  do  this,  very  rapid  and  decisive  work  was  required  to  raise  and  enlarge 
the  protection  levee  with  the  water  already  against  it.  The  work  proved  very  sue- 
.cessiuly  restraining  a  flood  within  a  foot  of  1897  water,  witbthe  necessary  work  being 
done  even  in  the  face  of  the  flood.  Great  credit  is  due  to  Mr.  Luther  Y.  Kerr,  inspector 
in  charge,  lor  the  manner  in  which  the  fight  was  conducted. 

Huntington  Short  Line, — This  is  anew  levee  under  construction  from  Mound  Landing 
to  a  point  about  li  miles  below  Offutts  Landing.  The  new  levee  here  is  4.4  miles  ia 
length,  and  will  shorten  the  levee  line  7  miles  over  its  present  length.  The  new- 
levee  is  divided  into  seven  sections,  two  of  which  are  completed,  other  sections  being 
fairly  well  advanced.  The  work  on  this  line  has  snfiered  two  interruptions  in  having 
forces  drawn  off  in  January  and  March  for  assistance  in  the  relief  of  the  Stop  Landing 
situation. 

iSvrv0y«.— One  of  the  surveys  made  during  the  year  for  new  lines  other  than  the 
closing  of  crevasses  and  the  Huntington  Short  Line  was  for  a  line  from  Buck  Ridge 
to  JeuKins  Landing,  throwing  out  more  of  Catfish  Point.  This  line  is  heavy,  through 
low  ground,  and  would  be  expensive  to  build.  A  survey  has  been  partially  completed 
for  a  line  down  the  east  bank  of  Lake  Bolivar,  throwing  out  all  of  Catfish  Point. 
Another  survey  and  location  of  a  new  levee  has  been  made,  absorbing  a  part  of  tvro 
enlargement  contracts.  It  begins  about  6^  miles  above  Greenville,  at  Station  4233, 
and  connects  at  Station  4315.  This  line  is  6,60Q  feet  in  length.  The  adoption  of  this 
new  line  is  in  lieu  of  the  enlargement  of  an  old  levee  that  is  nnoomfortably  near 
to  a  bank,  so  that  even  a  slight  caving  would  breach  it. 

Caving  bends, — ^I'here  has  been  no  very  pronounced  caving  in  this  snbdistrict. 
There  has  been  some  loss  of  bank  in  Choctaw  Bend  and  at  Greenville,  threatening 
the  levee  at  the  latter  place. 

Levee  repairs, — This  work  was  done  by  force  account  on  bids  opened  July  13,  1897, 
and  applied  to  the  line  from  the  head  of  Vermilion  Lake,  Station  2160,  to  Station 
3320,  and  from  Stations  2450  to  2650.  The  work  consisted  in  repairing  gullied  and 
wave- washed  slopes  and  resodding  the  levee.    The  work  proved  very  satisfactory. 

Weed  ouf/ifii/.— This  was  done  by  contract  from  Stations  3930  to  4560  on  bidis  of 
H.  R.  Yalliant  of  27.5  cents  per  station  of  100  feet,  cutting  and  clearing  weeds  from 
crown  and  land  side  of  slope.  Weed  cutting  was  done  by  force  account  from  Sta- 
tions 840  to  1058  and  2320  to  2620. 

High  water,  1898.^The  protection  of  levees  during  the  hi^h  water  of  April,  1898, 
was  undertaKcn  and  carried  on  by  the  Mississippi  levee  board.  No  breaKs  having 
occurred  in  the  levee  line  for  this  season,  the  nigh  water  of  1898  presents  a  very 
uniform  and  satisfactory  slope  for  laying  future  levee  grades.  High- water  marks 
have  been  taken  for  the  entire  length  of  the  line  at  intervals  of  about  three  to  tbe 
mile.  The  height  of  water  is  indicated  by  spikes  driven  in  trees,  with  "9S"  stamped 
just  under  the  head.  In  addition  to  these  marks,  the  levee  board  had  taken  an 
elevation  of  the  height  of  water  reached  at  intervals  of  1,000  feet  throughout  the 
district. 

The  height  the  water  reached  near  the  upper  end  of  the  district  ranged  from  1  to 
li  feet  below  high  water  of  1897,  whereas  at  Greenville,  1898,  water  approached 
within  half  a  foot  of  1897. 

RECAPITULATION  OF  TARDA6B. 

The  yardage  added  to  the  levee  line  in  the  Lower  Yazoo  district  north  of  Green- 
yiUe  for  the  year  ending  May  1,  1898,  is  as  follows : 

By  the  United  States 3,476,439 

By  the  levee  board 143,675 

Total 3,620,114 

The  above  yardage  may  bo  regarded  as  permanent  improvement,  and  does  not 
include  spur  dikes  and  protection  levees. 

For  location  of  work,  extent  of  contracts,  cost,  and  averages  I  would  respectfully 
call  attention  to  tabulated  statement  accompanying  this  report. 
Very  respeotfiilly,  • 

J.  D.  Yak  Mbtsb,  Assistant  Engin^or. 
Capt.  H.  C.  Nbwcomsb, 

Corps  of  Engineers,  U,  8,  A. 
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BBPOBT  OF  MB.  H.  ST.  L.  COPP]ftie,  ASSISTANT  BNGINKSB. 

Gkbsitvillb,  Miss.,  May  5, 1898. 
Captain:  I  have  the  honor  to  submit  the  following  reoort  of  operations  in  the 
Lower  Tazoo  Levee  district  below  Greenville  daring  the  nscal  year  ending  May  5, 

IcwO! 

Actinff  under  instrnctions  contained  in  your  circular  letter  dated  May  29,  I 
assomea  local  charge  of  the  levees  in  the  Lower  Tazoo  Levee  district  below  6reen< 
ville  about  June  1,  transferring  the  Upper  Tensas  district  above  Greenville  to  United 
States  Assistant  Engineer  £.  0.  ToUinger.  In  making  the  transfer,  all  notes,  maps, 
letters,  reports,  etc.,  pertaining  to  the  &tter  district  were  delivered  to  Mr.  ToUinger 
and  the  working  force  of  assistants  transferred  to  his  Jurisdiction. 

At  that  time  the  water  was  at  about  the  30-foot  stage  on  the  Greenville  gauge  and 
the  great  flood  of  1897  was  subsiding. 

Two  erevasses  had  occurred  in  the  subdistriot ;  one  at  Deerfield,  Stations  790  to  811, 
and  the  other  at  Shipland,  Stations  3551  to  3601. 

The  receding  water  showed  caving  banks  in  near  proximity  to  the  levee  in  the 
following  reaches : 

Stations. 

Below  Leota , 2000  to  2100 

Homochitta 3080  to  3100 

Shipland 3480  to  3661 

Hays 4000  to  4200 

DnvallstoChotard..,.: 4700  to  5000 

The  entire  line  before  the  flood  was  in  bad  condition  generally,  about  50  per  cent 
being  composed  of  old  levees  built  prior  to  1867,  enlarged  from  time  to  time  by  levee 
board  and  Government,  and  nearly  80  per  cent  before  1886,  when  the  stumps  and 
other  perishable  materials  were  not  removed  from  the  foundations  in  construction 
and  the  specifications  were  very  imperfect. 

A  survey  of  the  line  had  been  made  in  the  winter  of  1896,  giving  existing  grades 
and  cross  sections  every  500  feet ;  also  the  physical  features,  berm,  depth,  width  of 
old  pita,  etc. 

After  the  subsidence  of  the  flood  a  partial  resurvey  was  made  showing  the  eleva- 
tion of  the  crown  of  the  levee  and  the  proximity  of  the  nearest  caving  bank.  It  was 
found  that  the  levee  had  sunk  in  a  number  of  places  during  the  high  water,  notably 
irom  Stations  860  to  920, 1400  to  1580, 1880  to  1920,  2750  to  2790,  and  2960  to  3060. 

The  grade  of  the  levee  from  Stations  0  to  240  averaged  but  a  few  tenths  of  a  foot 
above  the  high  water  of  1897;  thence  to  Station  330  (the  Warfield  loop)  it  was  about 
a  foot  higher.  From  Stations  330  to  3460  (Shipland)  the  grade  of  the  existing  line 
varied,  being  in  a  few  places  below  and  in  a  few  places  above  the  high  water  of  1897, 
but  the  average,  not  taking  into  account  the  half  topping  put  up  during  the  flood, 
diowed  a  very  little,  if  any,  above  the  1897  line.  From  Shipland  to  the  end  of  the 
subdistriot  (Station  5200),  with  the  exception  of  one  or  two  snort  reaches,  the  crown 
is  about  a  foot  above  the  last  flood.  Much  of  the  line  has  a  weak  section,  the  land- 
side  alope  being  quite  steep  and  liable  to  8lou<;h  during  high  water. 

The  resurvey  reestablished  the  elevation  of  the  iron  l)eucbe6  and  determined  that 
of  the  high- water  slope  as  shown  on  high- water  gauges  read  during  the  flood. 

Construction, — ^The  allotment  for  levee  work  in  the  Third  district  naviDg  been  made 
and  estimates  and  profiles  submitted,  bids  were  advertised  for  July  21, 1897,  for  new 
work  and  enlargement  in  the  subdistriot  as  follows : 

Cubio  yards. 

Enlargement,  Stations  0-60,  479-L ^ 77,000 

New  loop  (closing  crevasse),  Stations  790-811,  492-L 97,000 

New  loop  (closing  crevasse),  Stations  3551-3601,  545-L 97, 000 

New  loop,  section  1,  Stations  4868-4913,  569-L 119,000 

New  loop,  section  2,  Stations  4913-495^  569-L 125,000 

New  loop,  section  3,  Stations  4958-5012,  569-L 121,000 

August  11, 1897,  the  bids  were  opened  and  awarded  as  shown  in  the  accompanying 
statement. 

Bids  wore  again  advertised  for  and  contracts  made  August  31, 1897,  at  prices  also 
shown  in  accompanying  statement,  for  work,  as  follows : 

Cubic  yards. 

Enlargement,  Stations 60  to  100,  480-L 43,000 

Enlargement,  Stations  100  to  150,  480-L 55,000 

Enlargement,  Stations  150  to  200,  481-L 55,000 

Banquette,  Stations  6  to  100,  479-L 32,000 

Banquette,  Stations  100  to  200,  480-L 33,000 

During  the  year  the  crevasse  loops  and  the  loop  from  Ingomar  to  Cbotard  have 
been  completed,  and  the  other  contracts  have  progressed  as  shown  in  statement. 
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A  fair  start  was  made  on  the  cou  struct  ion  of  the  short-time  contracts,  when  yellow 
fever  was  announced  at  Edwards,  a  small  town  about  15  miles  east  of  Vicksbarg. 
The  disesise  was  of  a  mild  type,  but  very  contagious.  At  once  a  strict  quarantine 
was  established  in  IsBaquena  and  Washington  counties  by  the  State  and  local 
authorities;  also  every  town,  great  and  small,  procured  a  shotgun  guard.  In 
many  instances,  when  the  county  health  officers  desired  and  attempted  to  maintain 
a  rational  quarantine  system,  allowing  safe  limits  to  traffic  and  intercourse,  these 
localities  prevented  such  systematic  procedure  by  an  arbitrary  usurpation  of  author- 
ity, putting  a  stop  to  all  business,  including  levee  construction.  Under  these  con- 
ditions the  work  was  necessarily  retarded,  it  being  impossible  to  get  the  required 
labor,  not  only  because  of  the  difficulty  or  passing  the  quarantine,  bnt  also  for  the 
reason  that  laborers  would  not  come  to  this  part  of  the  country  during  the  prevalence 
of  the  yellow  fever. 

From  about  September  15  to  November  2,  just  at  the  time  when  the  weather  was 
most  favorable  for  levee  construction,  the  strictest  quarantine  was  maintained  and 
traffic,  during  a  part  of  the  time,  by  land  and  water  suspended.  The  contractors 
experienced  much  trouble  in  getting  supplies  and  feed  for  their  mules.  Labor  could 
not  be  obtained  in  large  quantities  until  nearly  the  1st  of  December. 

In  addition  to  the  trouble  caused  by  the  quarantine,  the  right  of  wa^  was  not 
obtained  in  full  on  the  Ingomar  to  Chotard  loop  until  November  5,  thus  increasing 
the  deleny  and  hardship  to  the  contractor  at  that  point. 

Levee  ooard  construction. — December  9  it  became  apparent  that  some  steps  would 
have  to  be  taken  to  provide  for  the  caving  below  Homochitta  Landing.  The  bank 
was  receding  rapidly,  threatening  the  destruction  of  the  levee  in  a  short  time  and 
just  as  the  river  was  expected  to  overtop  its  banks.  A  loop  was  located  by  the  Gov- 
ernment and  constructed  by  the  levee  board  as  shown  in  accompanying  statement. 
The  caving  has  since  stopped  and  the  front  levee  remains  intact  to  the  present  date. 

Weed  cutting, — July  31  a  contract  was  made  with  Vaughau  &  Co.,  of  Greenville, 
Miss.,  to  cut  the  weeds  from  the  levee  in  the  subdistrict  for  35  cents.per  station  and 
in  the  following  manner : 

From  Greenville,  Station  0,  to  Avon,  Station  1120,  weeds  and  small  trees  from 
crown  and  land-side  slope,  including  banquette. 

From  Avon,  Station  1120,  to  Leota,  Station  1900,  crown  and  land-side  slope,  includ- 
ing banquette. 

From  Leota,  Station  1900,  to  Albermarl,  Station  4866,  crown  and  both  slopes. 

From  Chotard,  Station  5013,  to  Brunswick,  Station  5200,  the  same. 

Owing  to  the  strict  quarantine  regulations  the  contract  had  to  be  abandoned  after 
the  following  work  was  completed: 

Stationa. 

Stations  0  to  790 790 

Stations  810  to  1616 806 

Stations  2970  to  3551 581 

Stations  3601  to  4866 1,265 

Stations  5013  to  5190 77 

Total 3,519 

Topping, — In  the  latter  part  of  January  heavy  rains  in  the  Ohio  and  Cumberland 
valleys  produced  at  Cincinnati  a  stage  of  52  feet  and  at  Nashville  one  of  38  feet. 
February  1  the  combined  influence  of  the  two  corresponding  streams  brought  the 
water  at  Cairo  to  44  feet,  and,  augmented  by  exceedingly  heavy  and  continuous  pre- 
cipitation in  the  Lower  Mississippi  Valley,  twelve  days  later  to  37.9  feet  at  Greenville. 

At  that  time  the  short-time  contracts  (crevasse  loops)  were  still  incomplete,  and  a 
continued  rise  would  have  caused  very  active  operations  to  prevent  a  disaster. 
Fortunately  the  water  declined  at  once  aud  the  breaks  were  closed  without  difficulty. 

In  anticipation  of  a  prolonged  rise,  topping  was  undertaken  and  completed  to  the 
amount  of  25,193  cubic  yards. 

It  was  proposed  to  extend  the  topping  work  to  other  reaches  where  the  levee  is 
low,  but  restricted  funds  prevented. 

Wooden  stakes, — In  addition  to  the  iron  benches  that  are  located  1,000  feet  apart, 
wooden  stakes  3^  by  3^  inches  in  section,  painted  red,  with  figures  cat  into  the 
wood,  have  been  placed  every  5,000  feet,  to  facilitate  the  location  of  the  different 
reaches  of  lovee  during  inspection. 

By  the  construction  of  tool  or  section  houses  every  5  miles  on  the  levee  great 
advantage  would  be  gained  during  high  water,  as  well  as  at  other  times  in  the  yea.r, 
when  weed  cutting  and  general  repairs  are  in  operation.  Drawings  and  eatiiaates 
for  such  houses  were  submitted  in  February. 

Flood  of  i^a?.— After  the  decline  of  the  river  in  March  to  15  feet  at  Greenville  the 
general  opinion  was  that  no  further  high  water  would  prevail  this  season.  Thia 
opinion  was  incorrect,  as  demonstrated  by  the  flood  that  has  just  passed. 
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Heavy  raififall  in  the  Ohio  Vallev  in  the  latter  part  of  Mnrch  proilnoed  a  ntage 
of  61  feet  at  Cincinnati.  This  was  iiirreaned  but  Hiightly  by  the  Cumberlniid  and 
Tennessee,  bnt  extensive  floods  in  the  Illinois  and  Wabash  rivers  combined  with 
the  Ohio  water  to  canse  a  stage  of  49.8  at  ( 'airo.  'Hiis  gave  87.3  at  Meiiiphis,  49  feet 
at  Helena,  and,  angmente^l  by  a  high  water  trom  the  Arkansas  and  White,  51.2  feet 
at  Arkansas  City  and  46.2  at  Greenville. 

The  wave  waa  sharp  and  rapidly  propagated,  declining  qniokly  at  all  points. 
Owing  to  a  narrow  channel,  contracted  by  a  railroad  embankment,  the  Memphis 
stage  reached  nearly  that  of  1897.  The  effects  of  the  op««nings  below  Helena,  mm 
bined  with  the  smaller  return  from  the  St.  Francis,  caused  a  deriression  in  the  flood 
plane  at  that  point.  The  White  and  Arkansas  waters  carried  the  elevation  to  near 
last  year's  water  from  Arkansas  City  to  Greenville.  Thence  to  Brunswick  it  will  be 
noticed  on  the  high-water  profile  that  the  flood  conformed  very  nearly  in  hei  ht  to 
that  of  18!*7,  being  a  little  above  or  below  the  latter  in  a  number  of  reaches  in  this 
subdistrict. 

In  accordance  with  an  act  of  the  legislature  of  Mississippi,  the  board  of  levee  com- 
missioners were  allowed  to  issue  bonds  to  the  amount  of  4(75,000  for  the  maintenance 
of  the  levees  during  high  water. 

Other  than  supplying  barges,  quarter  boats,  outfits,  tools,  etc.,  the  Government 
took  no  part  in  the  high- water  o|>eratioufl,  except  by  turning  over  to  the  chief  engi- 
neer of  the  levee  board  all  available  assistants  who  were  experienced  high  water 
men.  Mr.  A.  M.  Todd,  inspector  from  this  subdistrict,  was  given  charge  of  a  high- 
water  division  by  the  levee  board. 

The  very  high  stage  of  water  was  snccessfully  combated  by  Major  Starling  and 
biB  assistants,  notwithstanding  the  fact  that  much  of  the  line  was  in  a  very  danger- 
ous condition.  In  long  reaches  the  seepage  water  passed  throu^rh  the  levee  in  greart 
quantity,  and  numerous  bad  sloughs  occurred,  bnt  owing  to  the  almost  continuously 
dear  weather  and  freedom  trom  high  winds  these  were  o  ntrolled. 

A  statement  of  the  condition  of  the  levee  during  high  water  and  the  materials 
used  in  the  emergency  is  submitted  herewith. 

The  amount  of  money  expended  below  Greenville,  as  derived  from  the  secretary 
of  the  levee  board,  was  $41,512. 

In  addition  to  the  work  necessitating  the  use  of  lumber  and  sacks  a  number  of 
long  reaches  were  topped  with  teams  during  the  flood,  as  shown  on  accompanying 
statement. 

The  backwater  from  Steeles  Bayou  and  the  Yazoo  reached  the  levee  at  Station 
4700,  and  on  the  Yazoo  and  Mississippi  Valley  Railroad  it  was  up  as  far  as  Valley 
Park  station.  (See  map  of  third  district.)  Heavy  rains  in  the  Yazoo  and  its  tribu- 
taries caused  more  backwater  than  would  have  otherwise  been  experienced'  and 
prevented  the  normal  decline  at  Vickshurg. 

Nmc  work, — It  will  be  impossible  to  determine  the  amount  of  new  work  necessi- 
tated by  caving  in  time  to  accompany  this  report,  as  the  water  will  not  he  within 
the  banks  before  the  5th  instant. 

A  new  loop  will  probably  have  to  be  constructed  from  Station  4686  north  toward 
Dnvalla  and  from  Station  2000  to  2110.  At  Hays  and  Shipland  the  levee  will  prob- 
ably remain  intact  for  another  high- water  season. 

Dnrinff  the  flood  three  parties  have  been  employed  determining  the  line  of  satura- 
tion in  Mvees  that  had  new  loops  behind  them  and  in  the  new  Deerfield  Levee,  a 
report  of  which  will  be  submitted  as  soon  as  the  notes  can  be  plotted. 

The  accompanying  statement  shows  the  following  percentages  of  expenditure 
during  the  year. 


Amoant. 


Percent. 


Constmcaoa I  |M,»61.«8 


B«pairs. 
Xngineering . 

Total.. 


1, 818. 41 
8. 326. 86 


90.50 
1.25 
8.25 


100,505.05 


100 


The  yards  of  material  in  the  levees  in  the  subdistrict  are  approximately  as  follows : 

In  levee  May  1,1897 8,355,637 

New  work  1897  and  1898 769,467 

Topping  by  Government  in  January 25, 193 

Topping  by  levee  board 10,000 

Total  approximate 9,160,297 

XNG  »8 ^213 


3394     REPORT   OP  THE   CHIEF   OP  ENGINEERS^  U.  8.  ARMY. 

Approximate  yardage  required  to  raise  the  levees  in  the  snbdistrict  to  a  grade  3 
feet  above  high  water  of  l^,  including  banquette  and  loops  necessitated  by  caving 
banks,  7,000,000  cubic  yaixls. 


Tours,  respectfully, 


Capt.  H.  0.  Newcomrr, 

Corp8  of  Engineers,  U.  8.  A, 


H.  St.  L.  Copper, 

AsBUimU  Engineer. 


REPORT  OF  MR.  K.   C.  TOLUNGER,  ASSISTANT  KNGDOEER. 

Grbenvills,  Miss.,  May  8, 1898. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  surreys,  construction, 
and  repairs  of  levees  in  the  Upper  Tensas  Levee  district  in  Arkansas  for  the  period 
from  May  1, 1897,  to  May  1, 1898. 

Acting  under  instructions  contained  in  your  letter  of  May  29,  1897, 1  took  charge 
of  all  the  levees  in  this  district  on  June  17, 1897,  transferring  to  Assistant  Ennneer 
H.  St.  L.  Copp^e  all  maps,  profiles,  etc.,  of  the  Lower  Yazoo  Levee  district  below 
Greenville. 

The  Upper  Tensas  Levee  district  in  Arkansas  comprises  the  levees  from  Red  Fork, 
on  the  right  bank  of  the  Arkansas  River  to  the  lower  end  of  Lake  Jefferson,  and 
from  high  Jand  on  Amos  Bayou  at  Costello's  gin  to  the  Louisiana  line,  a  distance  in 
all  of  97  miles.    From  Costello's  gin  to  Lake  Jefferson  there  is  no  levee. 

No  work  has  beei^done  on  the  Arkansas  River  Levee  from  Red  Fork  to  Lake  Jeffer- 
son since  1896.  It  is  the  intention  of  the  Mississippi  River  Commission  to  extend 
this  levee  to  the  mouth  of  Cvpress  Creek  when  funds  are  available,  thus  cutting  off 
the  flow  of  flood  water  which  now  enters  between  the  two  systems. 

Share  line. — There  has  been  no  pronounced  change  in  the  shore  line  except  at  Vau- 
cluse.  At  this  point  the  bank  has  caved  400  feet  and  is  within  825  feet  of  Whiskey 
Chute  Levee.  The  caving  has  been  uniform  in  Rowdy,  Spanish  Moss,  and  Mathews 
bends,  being  from  50  to  100  feet  in  each. 

Conetruotion. — The  proposed  ffrade  of  the  levee  system  was,  in  the  last  Annual 
Report  when  submitted,  3  feet  above  high  water  of  1897.  The  following  leveee  were 
then  under  construction : 


Stations. 

DiBtanoe  below  Cairo. 

Stations. 

Distance  below  Cairo. 

0-120      ....           .     . 

(Amos  Bayou  line.) 
437  R. 
441  B. 

451  K. 

452  B. 

453  K. 
485  R. 
487  R. 
506  R. 
510  R. 

S945_4110 

515  R. 

798-886      

4121-4208 

517  R. 

1080-1200  

Bidi  opened  Aug.  11, 1897. 
120-250 

1610-1630 

1030-1730 

1741-1781 

(Amos  Bayou  line.) 
Do. 

2316-2488            

180-230 

2488-2562    

1810-1941 

406  R. 

3065-3100 * 

496  R. 

3760-3945 

Fair  progress  was  being  made  on  these  contracts,  with  the  exception  of  Stations 
30^-3100  (which  were  not  commenced),  when  yellow  fever  broke  out  at  Edwards, 
Miss.,  a  small  town  east  of  Vicksburg  on  the  Alabama  and  Vicksburg  Railroad.  As 
soon  as  the  Government  officials  made  known  the  presence  of  yellow  fever  the  local 
authorities 'and  the  people  established  a  shotgun  quarantine,  which  prevented  con- 
tractors fh>m  obtaining  supplies  and  labor  to  carry  on  their  contracts  successfully, 
and  prevented  the  undertaking  of  new  work  by  them  for  a  period  of  about  sixty 
days  at  the  very  time  when  the  work  could  have  been  done  to  most  advantage.  The 
strict  enforcement  of  the  quarantine  regulations  prevented  the  completion  of  the 
contracts  on  time  and  extended  the  time  into  the  wet  season,  which  cost  the  con- 
tractors more  than  the  contract  price  besides  entailing  additional  expense  on  the 
part  of  the  local  boards. 

These  contracts  are  all  completed  except  Stations  180-230. 1810-1941,  and  1080-1200. 
The  incomplete  stations  on  these  contracts  were  toppea  in  advance  of  the  hi|i[h 
water  of  lw8  at  the  expense  of  the  contractors. 
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Bids  opened  Angnet  31, 1897 : 

Stations  420-484 427  R 

Stations  630-660 430  R 

Stations  780-800 432  R 

Stations  1490-1510 449  R 

Stations  1740-1780 452  R 

Stations  3160-3185 498  R 

No  work  has  been  done  on  these  contracts  except  topping  in  advance  of  the  high 
water. 

Statement  of  material  in  leveee  May  1, 1897 ^  to  May  1, 1898, 

Cabio  ysrds.    CnUo  ywda. 

Red  Fork  Levee,  May  1, 1898 588,333 

Coetello's  Gin-Colnmbia 5,994,000 

Less  Amos  Bayou  Break 6,000 

5,988,000 

Levees,  Colombia  to  Louisiana  line 4, 514, 898 

Total  May  1, 1897 10,561,731 

Material  added— 

By  United  States,  May,  1897-98,  contracts 704, 949 

By  United  States,  May,  1897-98,  topping 35,235 

By  Tensan  Basin  board 10,000 

By  Tensas  Basin  board,  topping 63,575 

By  Tensas  Basin  board,  topping 9, 150 

By  Chicot  local  board,  new  line 65,669 

888,578 

Total  yardage  May  1, 1898 11,450,309 

The  approximate  yardage  required  to  raise  the  levees  of  this  subdistrict  to  a  grade 
3  feet  above  the  high  water  of  1897,  including  banquettes  and  loops  necessitated  by 
defective  levees,  will  be: 

Cnbio  yards. 

Enlargement 1,693,900 

Banquette 1,088,766 

New  loop  (stations  600-894) 742,987 

Total 3,525,653 

NSW  LINES. 

Leland  Short  Line  {486  B), — ^A  survey  was  made,  levels  run,  and  quantities  com- 
puted for  five  different  locations  of  this  line,  as  follows:  Stations  2047  to  2130-f70, 
201o-h60  to  2103-f  60,  2096  to  239-^24,  and  55-f  30  to  156-f  20,  and  the  line  finally 
adcmted  (which  was  cross  sectioned  for  construction)  between  stations  2146+75  and 
2186+14.    This  work  was  undertaken  by  the  Chicot  County  Levee  board. 

Vauelnee  (  Whisky  Chute)  Levee, — The  occasion  for  this  survey  was  the  rapid  rate 
of  caving  at  and  below  Vauduse,  which,  if  continued,  will  endanger  the  existing 
levee.  A  preliminary  line  was  run  from  Station  2502  to  2562  (old  enumeration),  levels 
run,  estimate  of  quantities,  tracing  and  blue  prints  made  and  sent  your  office.  A 
comparison  was  also  made  between  this  line  and  one  around  Lake  Chicot,  the  survey 
for  which  was  made  by  Mr.  Henry  Goodrich  in  1888,  and  results  forwarded. . 

Stations  600-900  ( West  of  Cypress  Lake,  430  JS).— A  location  of  a  new  line  as  above 
has  been  made,  quantities  computed,  and  profile  prepared. 

JSnlargement. — ^Levels  were  run,  cross  sections  made  and  profiles  prepared,  and  notes 
oompnted  for  the  work  let  August  11  and  31,  1897. 

Bigh-water protection, — The  high  water  of  1898  differed  from  that  of  former  years 
in  its  rapid  rise  and  fall,  remaining  only  about  four  days  at  its  maximum  height, 
which  was  as  follows : 

Feet. 

Cairo 49.8 

Helena 49.1 

Arkansas  City 51.2 

Greenville 46.2 

The  discrepancy  between  the  Memphis  and  Helena  gauges,  compared  with  1897,  was 
due  to  construction  of  a  railroad  embankment  opposite  Memphis  and  openings  in 
the  Arkansas  levee  system  south  of  Helena. 
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Uncertainty,  cansed  by  a  probability  of  heavy  rains  in  the  apper  valleys  aug- 
menting the  dood  in  si^ht,  made  it  necessary  to  prepare  for  even  a  lusher  water  than 
in  1897.  To  have  avoided  these  expenditures  would  have  been  entirely  out  of  sound 
practice,  as  a  delay  of  a  few  hours  at  the  most  critical  period  might  have  cost  the 
countrv  millions  of  dollars.  The  flood  of  1897  had  thoroughly  saturated  the  levees 
and  solidified  them  by  water  tamp,  which  added  much  to  their  effectiveness  in  this 
year's  flood. 

Seepage. — Seepage  was  much  more  pronounced  in  some  localities  than  in  1897. 
Why  this  should  be  the  case  is  a  question,  as  the  water  remained  only  a  few  days  as 
compared  with  that  year. 

Organization, — Organization  for  high-water  protection  was  begun  by  dividing  the 
district  into  ten  sections.  Barges  were  loadea  with  lumber  and  located  at  conven- 
ient points,  and  additional  sacks  and  lumber  were  delivered  at  points  between,  with 
tools.  Quart«*r  boats  were  fitted  up  at  Greonville  in  readiness  for  immediate  use. 
Only  one  of  these  was  used,  being  used  by  force  at  Lucca. 

Flooded  area, — The  area  covered  by  the  flood  of  1898  corresponds  in  this  district 
above  Gaines  Landing  very  closely  to  that  of  1897,  and  below  this  point  is  much 
less.  The  whole  area  covered  this  season  would  have  corresponded  very  closely  with 
that  of  last  had  the  water  remained  as  long  at  the  maximum  height,  which,  at  the 
time  the  observations  were  taken,  was  about  the  same  as  when  those  of  1897  were 
taken.  The  latter  were  taken  after  the  crevasses,  when  the  water  had  fallen  a  foot 
at  Costello's  gin. 

Cypress  Creek  outlet. — To  protect  this  back  country  from  flood  water,  a  line  of 
levee  is  required  from  the  Arkansas  River  system  to  the  Mississippi  River  system, 
closing  on  tne  main  line  about  Station  80.  This  woald  require  the  closing  of  Cypress 
Creek  and  opening  up  Boggy  Bayou  and  other  drainaj^e  channels  at  a  heavy  expense, 
which  can  only  be  determined  by  making  surveys.  Continuing  the  Arkansas  River 
system  to  the  mouth  of  Cypress  Creek  would  give  absolute  protection,  except  in  the 
case  of  prolonged  floods  above  51  feet  on  the  Arkansas  City  gauge,  llie  local  boards 
seem  united  on  the  importance  of  extending  this  line  to  Cypress  Creek,  and  are  work- 
ing together  for  that  end.  The  total  of  available  funds  from  all  these  boards  is  small 
when  compared  with  the  amount  required.  In  view  of  this  they  expect  assistance 
from  the  United  States.  Surveys  ana  estimates  have  been  made  for  both  ^ese  lines 
as  described  above,  the  results  of  which  are  on  file  in  your  office. 

The  discharge  between  the  levees  was  about  100,000  cubic  feet  per  second.  The 
country  affected  by  this  discbarge  is  shown  on  the  accompanying  map  of  overflow 
area.  The  duration  of  this  overflow  was  comparatively  short,  causing  at  this  season 
of  the  year  but  little  damage  to  the  plantin;^  interests. 

Remarks  on  the  flood  of  1898, — The  high  water  of  1898  was  not  so  great  as  that  of 
1897,  the  difference  being  as  follows : 

Feet. 

Red  Fork L86 

End  Lake  Jefferson L25 

Costello's  gin 1 

Station  353 L25 

Station  920  (Arkansas  City  gauge) 7 

Greenville 5 

Station  2848 25 

Station  3040 20 

Station  3760  (Grand  Lake) 15 

Station  4049  (Sterling) 10 

Station  4206,  same  as  1897. 

These  differences  are  mainly  due  to  crevasses,  in  1897,  north  of  Arkansas  City.  The 
maximum  height  was  reachea  at  Greenville  April  19,  the  river  remaining  stationary 
until  April  23,  when  a  decline  set  in  which  has  continued.  In  1^8  the  watw 
remained  at  its  greatest  height  a  longer  time  than  in  1897«  When  crevasses  occurred 
in  1897  the  river  was  rising  six-tenths  of  a  foot  every  twenty-four  hours.  Imme- 
diately afterwards  the  fall  set  in,  but  only  continued  until  the  river  had  fallen  aboat 
1.5  feet,  the  river  remaining  a^icainst  the  levees  for  about  twenty-five  days  afterwards 
the  time  period  in  all  for  1897  that  the  river  was  agaiust  the  levees  being  in  this 
district  about  sixty  days  as  against  thirty-five  days  in  1898.  The  expenditure  for 
high- water  protection  in  my  subdistrict  was  for  this  year  only  about  10  per  cent  of 
that  of  1897. 

For  the  most  part  the  levee  in  my  district  gave  no  signs  of  weakness,  the  excep- 
tions beinz  short  sections  of  old  levee.  These  sections  were  well  drained  and  gave 
little  trouble  or  expense.  The  sand  boils  were  generally  in  the  levees  where  the 
formation  seemed  to  be  mostly  of  a  silty  nature.  These  seem  to  threaten  the  safety 
of  the  levee  from  Stations  630  to  660  and  Stations  710  to  745.  The  floods  of  1897  and 
1898  brought  out  the  fact  that  wave  wash  can  be  reduced  to  a  minimum  by  keeping 
the  levees  well  sodded  with  Bermuda  grass. 
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Higk-waUrmarkt, — Boat  spikes  f  inch  by  7  inches  stamped  with  ''98"  mark  the 
high  water  of  1898.  These  have  been  connected  with  the  *' stone  line  benches"  and 
their  elevations  and  locations  recorded  with  as  great  accuracy  as  the  bench  marks 
and  can  therefore  be  regarded  as  bench  marks  of  this  line. 

Recommendations  for  neto  work, — The  observations  taken  during  the  flood  of  1897 
and  1898  from  Stations  600  'to  90<^  seem  to  warrant  the  construction  of  a  new  line  west 
of  Cypress  Lake  as  soon  as  practicable.  The  old  levee,  as  now  located  through  the 
Middle  and  Chicot  plantations,  is  on  a  very  faulty  foundation,  which  will  require 
an  expensive  muck  ditch  and  heavy  enlargement  to  make  it  safe.  There  is,  in  addi- 
tion to  this,  every  prospect  of  the  present  location  being  endangered  by  the  caving 
of  the  bank.  To  move  the  line  back  would  be  much  more  expensive  than  the  line 
suggested  west  of  Cypress  Lake.  The  stations  from  800  to  900  have  a  very  rotten 
foundation  and  can  only  be  made  nafe  by  rebailding.  This  matter  is  of  so  much 
importance  that  it  shonld  receive  attention  as  soon  as  funds  are  available.  Owing 
to  the  limited  amonnt  of  funds  available  for  enlargement,  and  the  fact  that  the 
levee  from  Stations  2650  to  3338  is  but  little  above  1898  water,  it  is  recommended 
that  this  section  be  topped  to  a  grade  3  feet  above  1897  water,  requiring  about 
45,000  cubic  yards,  at  25  cents,  or  about  $11,250. 

SpeciJicaHone. — The  leveea  built  in  accordance  with  the  specifications  of  1896 
gave  no  trouble  during  the  high  water  of  1898.  As  the  levees  will  in  future  be 
required  to  stand  a  greater  pressure  than  in  either  1897  or  1898  (at  least  2  or  3  feet 
more  water,  in  my  opinion),  the  layers  shonld  be  reduced,  in  future  construction, 
from  2  feet  to  1  foot,  and  the  levee  completed  by  the  earth  being  dumped  one 
way  toward  the  completed  portion.  The  contractors  seriouslv  object  to  these  layers, 
but  their  objections  are  not  well  sustained.  The  change  should  be  made,  even  if 
the  price  per  yard  has  to  be  slightly  increased.  On  sections  where  forced  to  use 
silt  in  construction  the  land-side  slope  should  be  one  on  ten. 

Stone  bench  marks.— To  better  mark  the  line  of  levee,  it  is  recommended  that  stone 
benches  placed  3,000  feet  apart  be  substituted  for  the  iron  benches  now  in  use.  The 
chief  reason  for  this  change  is  due  to  the  people  living  along  the  line  removing  the 
caps,  and  sometimes  sections  of  pipe,  to  be  used  in  sinkiner  drive  wells.  In  addi- 
tion to  this  the  numbers  on  these  pipes  are  not  plain  after  they  have  been  exposed  a 
short  time,  which  would  not  be  the  case  with  stone.  These  stone  benches  will  not 
cost  a  great  deal  more  than  the  iron  ones. 

A  blue  print  showing  overflowed  area  accompanies  this  report  in  a  separate  pack- 
age. List  of  expenditures  of  the  United  States  and  the  Tensas  Basin  Levee  board, 
and  Desha  and  Chicot  County  Levee  boards,  together  with  table  showing  cost  of 
construction  and  labor  statement,  and  statement  of  distribution  of  labor  and  material 
in  high-water  protection,  inclosed. 

I  wish  to  thank  the  people  generally  for  their  assistance  during  the  high  water, 
and  my  assistants  generally  for  their  faithful  and  efficient  service, 
very  respectfully, 

E.  C.  ToLLiNGER,  Assistant  Engineer. 

Capt.  H.  C.  Nrwcomer, 

Corps  of  Engineers,  U,  8.  A. 


BEPORT  OF  MR.  W.  8.  BROWN,  ASSISTANT  ENGINEER. 

Lake  Providence,  La.,  May  7, 1898. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  the  Upper 
Tensas  district  in  Louisiana  from  May  1, 1897,  to  May  1, 1898. 

Construction. — All  contracts  for  1896-97  in  existence  at  the  date  of  the  last  annual 
report  have  been  completed  and  final  estimates  issued  therefor,  except  the  one  from 
Stations  0  to  256,  which  is  complete  as  to  embankment  and  sodding,  but  the  con- 
tractor has  thus  far  failed  to  do  the  slashing,  as  required  by  the  specifications.  The 
filnal  estimate,  covering  the  reserved  percentage  ($2,037.61),  has  been  withheld. 
None  of  the  contracts  for  1897-98  have  been  completed.  All  of  the  short-time  con- 
tracts (to  be  completed  February  1,  1898)  have  been  begun  except  the  one  from  Sta- 
tions 4409  to  4432  (603-R).  Though  the  contractor  had  sufficient  team  force  on  the 
ground  in  January  last  to  have  completed  the  work  in  six  weeks,  and  though  repeat- 
edly urged  to  begin  work,  he  allowed  his  force  to  remain  idle  for  more  than  a  month, 
and  subsequently  removed  it. 

Crevasse  work, — The  other  short-time  contracts,  four  covering  the  break  in  Biggs 
Leree^  Stations  4432  to  4507  (604-R),  and  the  other  the  break  in  Reid  Levee,  Stations 
4540  to  4651  (605-R),  were  begun  after  the  quarantine  restrictions  of  last  year  were 
removed.  Surveys  were  made  for  these  two  loops  in  July  last,  for  a  grade  3  feet 
above  the  high  water  of  1897,  which  stood  52.5  on  the  Vicksburg  gauge.  Shortly  after 
work  was  commenoed  on  the  Biggs  loop,  and  when  only  a  few  s&tions  had  been  com- 
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pleted  to  adopted  ^ade,  it  was  thought  best,  in  view  of  the  great  difflcnlties  in  the 
way  of  a  more  rapid  progress  of  the  work  and  the  short  time  to  the  probable  recur- 
rence of  the  spring  floods,  to  limit,  temporarily,  the  construction  to  a  srade  4  feet  lower 
than  that  adopted,  i.  e.,  to  a  grade  3  feet  above  a  48.5  stage  on  the  vicksburg  gauge. 
On  this  basis  the  work  was  prosecuted  as  vigorously  as  possible,  with  the  result  that 
the  levee  was  completed  to  the  lower  grade  in  time  to  meet  the  floo<l  of  April,  18d8, 
and  withstood  a  49.4  stage  of  water  on  the  Vicksburg  gauge.  In  the  meanwhile, 
however,  to  insure  protection  against  a  rapidly  rising  river  in  January,  to  avoid 
interruption  of  work  along  the  main  line  and  t-o  prevent  destruction  of  embankment 
already  in  place,  a  protection  levee  2,500  feet  long,  containing  22,194  cubic  yards, 
was  rapidly  constructed  along  the  line  of  the  old  levee,  utilizing  portions  thereof 
that  had  not  been  washed  away  by  the  break  of  1897.  This  efiectmsklly  accomplished 
the  objects  in  view. 

At  Keid  Levee,  however,  the  same  success  did  not  attend  our  efforts.  The  protec- 
tion levee  at  that  point,  constructed  with  the  same  object  in  view,  broke  on  Febru- 
ary 3,  permitting  a  limited  volume  of  water  to  flow  over  the  lower  incompleted 
stations  and  causing  portions  of  the  earth  recently  placed  to  be  washed  away.  A 
detailed  statement  of  the  circumstances  preceding  and  attending  this  break  has 
been  forwarded  to  you.  The  deep  and  extensive  swamp  through  which  this  levee 
runs,  with  its  natural  outlets,  contained  the  inflow  of  water,  and  little  damage  was 
done  except  by  interruption  of  work. 

After  the  subsidence  of  the  January  rise  work  was  resumed  with  a  largely  increased 
force,  and  it  is  now  nearing  completion,  having  attained  sufficient  grade  and  section 
to  withstand  the  April  flood. 

On  the  four  sections  of  Biggs  Levee,  including  banquette  to  within  8  feet  of  grade 
with  20- foot  crown,  1  on  10  crown  slope  and  1  on  4  back  slope,  contemplated  in  the 
original  plan  of  construction,  there  remains  to  be  placed  to  completesame  to  the  full 
grade  first  adopted : 

Cnbio  yards. 

On  Stations  4432  to  4462 22,717 

On  stations  4452  to  4472 48,729 

On  stations  4472  to  4492 51,090 

On  stotions  4492  to  4507 16,939 

Total 139,475 

On  the  Reid  loop  there  remains  to  be  placed  21,580  cubic  yards,  upon  which  work 
is  progressing,  and  it  should  be  completed  in  six  weeks. 

Vacing  hanks. — There  has  been  no  marked  or  extensive  caving  at  any  point  except 
at  Salem  Landing,  in  the  bend  below  Goodrich  (564-R.).  Caving  here  has  progressed 
steadily  for  the  past  several  years,  and  from  recent  observations  there  has  been  a 
loss  of  about  l,&0O  feet  of  bank  since  the  construction  of  the  Salem  Levee  by  the 
Government  in  1893-94. 

Considerable  caving  has  recently  developed  at  Point  Lookout,  in  the  bend  below 
Li^e  Providence  (550-R),  the  extent  and  progress  of  which  can  not  yet  be  deter- 
mined. Slight  caving  at  three  points  where  the  levees  are  near  the  river  banks, 
has  necessitated  the  construction  of  new  levees  or  loops  by  the  local  authorities,  viz : 
Station  1119,  (534-R) ;  Station  3295  (581-R),  and  Stotion  3718  (590-R).  A  statement 
of  the  extent  of  this  work,  together  with  other  work  of  enlargement  by  the  local 
authorities  duringthe  year,  is  forwarded  herewith. 

Flood  o/1898.-^e  high  water  of  1898  reached  a  stage  of  44.35  feet  on  the  Lake 
Providence  gauge,  as  compared  to  44.40  for  1897,  the  highest  stage  recorded.  From 
Ashton  to  the  old  cross  levee  at  Point  Lookout,  Stations  0  to  1985,  the  same  relative 
difierence  existed :  from  Point  Lookout  to  the  lower  end  of  the  district  there  was  a 
gradual  decrease  in  height,  as  compared  to  that  of  1897,  reaching  a  maximum  difier- 
ence of  3.1  feet  at  Vicksburg. 

Special  care  was  taken  to  secure  a  line  of  high-water  marks,  which  was  done  by 
driving  large  spikes  in  trees  adjacent  to  the  levees,  about  a  half  mile  apart,  thus 
affording  a  perfect  grade  line. 

The  banquettes  constructed  along  the  entire  line  of  levee  in  this  subdlstrict  dur- 
ing the  years  1894, 1895,  and  1896,  have,  I  think,  nroved  their  value  and  efficacy. 
They  were  constructed  back  of  all  levees  more  than  10  feet  in  height,  and  were 
brought  to  a  grade  8  feet  below  the  grade  of  levees,  having  20-foot  crown,  1  on  10 
orown  slope,  and  1  on  4  back  slope. 

During  the  high  waters  of  1897  and  1898  special  attention  was  given  to  the  drain- 
age of  the  levees,  and  where  it  was  possible  to  find  an  outlet  without  too  great 
expense  no  water  was  allowed  to  remain  on  or  near  the  levee.  This  I  oonsider  of  the 
utmost  importance. 

Yerv  little  work  was  done  in  high- water  protection  this  year,  and  scarcely  any 
would  have  been  necessarv,  except  drainage,  nad  not  this  immediate  section  around 
Lake  Pioyidenoe  been  viaited  by  a  severe  windstorm,  blowing  ftom  the  aontheaati 
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on  the  morning  of  April  22.  This  CAased  considerable  damage  at  exposed  points 
along  the  lino  from  Stations  1080  to  1600,  which  damage  was  repaired,  the  badly 
washed  oat  places  being  protected  by  revetment  of  plank  and  sacks  of  earth  as 
speedily  as  possible,  the  water  being  then  at  its  highest. 

The  contracts  completed  during  the  year  suffered  much  from  wave  wash,  extend- 
ing far  into  the  crown.  I  respecSfully  recommend  that  this  wave  wash  be  restored 
and  thickly  sodded  as  soon  as  practicable. 

I  attach  hereto  and  make  part  hereof  a  labor  statement,  showing  fnUy  the  details 
of  constmction. 

Very  respectfnlly, 

W.  S.  Brown,  A$9i8iani  Engineer. 
Capt.  H.  C.  Newcomer, 

Corps  of  £ngineer$,  U»  8.  A, 


Letee  work  in  Lower  Yazoo  dietrici  above  GreenviUe,  May  1, 1897,  to  May  1, 1898. 
[B.  =  Enl*rgeinent;  K.  =  New.] 
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418  3, 
05414, 
735  4, 
112  3, 
BfWS  1, 
6W31, 
971 
766  3, 
303  4, 
ii72  6, 
576  4, 
037  2, 
§15  2. 
362  2, 
038 1 
185  3, 
360  5, 

2016, 
758  5, 
217  2, 
657  3, 

6Qg3, 


157  4,5*36  3, 

7824,]  35  2. 

»44  3.  73^  Z 

108  2,227;  J, 

&43:j.22iJ,  2, 

555  3.:JUI  2, 
302  3, 457, "% 
66111,181' 

WJEH,803  I 
01101,438 

2203.044  3. 

503  2.602  I, 

2e3  3,B5'1  2. 
I77;i.4^7t2, 

735l,Btt8  I, 

1262.184  I, 

527l,tt4S  L, 

1S5L721  1, 

32M2,445  L 

4:!6  2<4{)5'  1, 

898  2,043  1, 

120  2,010  I, 

50O  2,  44.^/  I 

51>7  3,  L-^l  2, 

315:^, ykO  ^, 

9dr>2,7o^t  2, 
9<io  l,:o4 
75<)  J,  175- 
fi05      421 

]38  3,2lt(  1, 

35U  3,  126,  2, 

256  4,  e^iO  3, 

3.374  2. 

»70  2,  2t?5|  I, 

810  2,  O21I  1h 

[I62  1,7fi0i  1, 

7M    sm\ 

477  2,  530'  1, 

521  4,  I2O1  2, 

I 

0615,023'  3, 

8:i4  4,05ai  '4, 

^51,074  1, 

S822,  S20  1 
0611     471 

oeo.2.2a8  I, 


735:33. 

499'30. 
41H30, 
254  33 
302  2*?. 
533  ^5, 
833  37. 
21^431. 
OH  3  33. 

.  10:1 3  a. 

,824  30. 
089  1«. 
307  18. 

272  35 

47  a  :w. 

&»4  30. 
147  37. 
eOii  27. 
634  ;i5 

434  2H. 

727  'a 

1  f?'j  :t3 

iifii  20 . 

w^  :^2. 
870  20. 
315  10. 
5ji4  28. 
188  26 
fprtO  ^4 
345  28 
GQl  2.H, 
432  36 
2(^337. 
3H&  35. 
727,29. 
701|3L 

273  31. 
»2330 
Sfll  :^6. 
P94  2H. 

:{2:^  IK 
605  27. 


t*J 


5  44  0  11.9   15 
151,21L4    15.0 

5  45.  6  12.  B7  14.  7) 
7  57.6  13       111.  1 

47.  I'll. 5  15.3 
339.512  13.9 
035  1 10.  45,13.  H 
953.8  10.4544.1 
340,1'  B.  23  15. 2 
H  4S».  6  10.  74  n.  H 

6  47.3  10.24  1^,0 

3  43.2  17.9814,1 
72S.2  12       116 

5  28,11:3        17,4 
52.2  12       1 10. 4 

256.515.  48  16.B 

6  39.  7  10.  74.15.  2! 
155.6,12.5  ;i5.& 
141.3!l4       116.7 

Sr012  1 17.  4 
6  40.7110.63  16.2 
6  43.5'lt1.00l6,2 
747.7  11,48  18.2 

48.i;i2       118.5 

0  39.3  13        14 

4  42.1113.0  |l7.4 

2  44.4112,23  IfS  6 

1  35.  3  12       1 15.  5' 

3  53.9  12  10,2 
i:t40.  .116        17.6 

;i7.  1  U,  74 1 18.1 
3  31.414,74,22 
40.314.74  15.3 
13,4518.6 
12.5    14 
12.5    15 
«51.5,12  9S1K 

2  43  I13.5  15.5. 
147.512,7    15.8 

3  47.  7' 16.  93  18 
41.012,7    15 

152.  313.  9515.  6 
6  40.4  13,1  il4  ti, 


39.7 

SO.!* 

5  52.S 


210 
100 
250 
300 

250 ' 
24  [J I 
160 
175 
160 
14«^ 
2110 
1251 
105 
225 
170 
185' 
lOOi 
IWO' 
210 
210 
200 
210 
225 
190 
2IU 
200 
175 
100 
150 
ICO 
3.^ 
700 
2,>U 
15D 
140 
150 
170 
155 
160 


!i 
338.4 


12  0.1  14.6 

10. 7a. 13    I 


I 

155 
180 

251  > 
175. 


E, 

K. 
E. 
K. 
E. 
N, 
N, 
K. 
K, 
E. 
E. 
K, 
X, 
N. 
E. 
E. 

K 
E. 
E. 
E. 
K. 
E, 
E, 
E. 
E. 
E. 
E. 
K, 
N. 
N. 

E. 

N. 

K. 

N. 

ls^ 

E. 
E. 


*  Also  1,351  wheelbarrows. 
t  Also  3,889  wheelbarrows. 


Respectfully  sabmitted. 


J.  D.  Van  Meter,  Aeeietani  Engineer, 


3400      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMT. 


Levee  work  in  Lower  Yazoo  district,  helow  ChreenviUe,  May  1, 1897,  fo  May  1, 1898, 
[B.  =  Enlargement ;  B.  =  Banquette;  N.  =  New.] 


Stations. 

1 

1 

Contractor. 

B 

n 

a 

-a 

n 

1 

1 

1 
1 

1 
1 

.2 

i- 
si 

s 
1. 

a 
1 

s 
ce 

il 

9 

•2 
1 

•s 

a 

^ 

O 

H 

H 

H 

h 

N 

^ 

< 

^ 

^ 

0-    60 

479  L 

Timothy  Sullivan.... 

57, 500 

51, 167 

2,913 

1,874 

1,25627.83 

40.75 

10.75 

14.8 

100 

E. 

6-  100 

479  L 

480  L 

C.  A.  Winter 

28,000 
43,000 

23,924 
1,118 

1,404 
47 

997 
83 

65524 
23  34 

36.6 
48.6 

9.95 

5  3 

140^  B. 

60-100 

L.C.  Dulaney 

10.2314-9 

lOOl  B. 

100-  150 

480  L 

T.Mike..... 

45,000 
46,000 

2,750 
13,605 

119 
434 

89 
324 

60I3I 
224  41.75 

46 
60 

9.74|14.7 
9.4616.1 

100 
100 

E. 

160-  200;  481  L 

do 

JB. 

100-  200 

480  L 

Jno.  G.  SeHsions 

26, 000 

15,963 

698 

468 

299  34 

53.5 

9.98  5 

140 

B. 

790-811 

492  L 

Timothy  Sullivan.... 

88.790 

88.790 

5,208 

3,732"2,778  24 

32 

13.9716.8 

850 

N. 

8087-8113 

533  L 

Chilton  &  Sessions... 

(173,788 

73,788 

3,594 

2.1831,537133.75 

48 

20.6012.7 

.... 

JN. 

8551-3601 

545L 

L.C.  Dulaney 

105.608 

105.608 

4,605 

3, 009  2, 123  35 

49.76 

9.96112 

200 

N. 

4868-4913 

r.69  L 

BenTalley 

125, 601 

126.601 

5,885 

3,550  2,340;35.5 

53.75 

14.3 

13.7 

.... 

H. 

49ia-4958 

569  L 

do..... 

139. 108 

139, 108 

6,426 

3,6312,283  38.25  61 

14.3 

13.7 

.... 

N. 

4958^5012 

569L 

do 

128,146 

128,145 

5,830 

3, 693  2, 234  36. 75  57. 2512. 7 

12.8 



N. 

a  Work  done  by  leyee  board. 


Respectfally  submitted. 


H.  St.  L.  CoPP^Ey  Assistant  Engineer, 


Levee  toorh  in  Upper  Tensas  district,  in  Arkansas,  May  1, 1897,  to  May  1, 1898, 
[£.= Enlargement;  N.=Kew;  B.  =  Banquette.] 


Stations. 


Contractor. 


a 


•II 

C  bo 

5 


Ml 


0- 120 

120-250 
180-  230 
1080-1200 
1610-1630 
1630-1780 
1810-1941 
2316-2488 
2488-2662 
8490-8499 
875&-3945 
8946^110 
4110-4209 


(a) 

(a) 

438  R 
441  R 

451  R 

452  K 
466  R 
484R 
487R 
606  R 
510  R 

616  R 

617  R 


J.M.WhitehUl.... 

J.H.Cary 

J.M.  Whltehill.... 

....do 

J.B.  Lewis 

Arnold  Sc  DeGaris 
J.  "V.  Daugherty . . . 
Arnold  Sc  DeGaris 

C.  A.  Winter 

J.H.Cary 

John  G.  Sessions . . 
W.  M.  Rates  &  Co . 
L.C.Dre8baoh.... 


46,82944, 


59,345 
22,000 
112, 669 
96,092 
66,711 
160,000 
102,547 
65,466 
15,227 
87,798 
93.871 
68,441 


2,764 
3,560 
1,  U2 
5.033 
3.925 
5,236 
6,300 
3.726 
2,711 
1,275 
3,146 
4,736 
3,196 


1,611 
2,508 

843 
3.288 
2,373 
1,987 
4, 
2,217 
1,863 

749 
2,040 
3,174 
1,609 


988  29. 
1,16623. 

610  21. 
2. 146  23. 
1, 626,32. 
1, 324  26. 

825  22. 
1,45924 
1,485  20 

665,18. 
1,51729. 
2, 211 21. 
1, 136,30. 


12.5 

16 

13 

99 
13.73 
39.619.7 


44.9 
50.1 
635.5 
36. 
46.1 


613.fi 


3 
632. 


36.8 
25.2 

724. 

840 

831.3 

8,46. 1 


416 


17.9 
22.87 
825 
13.88 
15 
14.87 


7.6 
7.6 

16 

18 

16 

17 

17 

18 

14.6 

?2 

13 

16 

13 


250  R. 


B. 

E.&K. 

B. 

E. 

B. 

£. 

K 


Respectfully  sabmitted 


a  Amos  Bayoa  line. 

E.  C.  ToLUNGKRy  Assistant  Engineer, 


APPENDIX  X  X REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      3401 


Levee  work  in  Upper  Teneas  district,  in  Lauisianaf  May  1, 1897,  to  May  1, 1898. 
[£.  =  Biilargement;  N.=New.] 


Stations. 


0-250 

756-851 
851-  930 
1450-1630, 


3328-3428' 
3428-3&50 
4409-44321 


520  R 

528  R 

529  R 
542  R 
5aOR 
678  R 
580R 
603  R 


4432-44521  604  R 
4452^4472... 
4472-4492  604  R 
4493-4507  604  R 
4507-4640  605  R 

4540-4551  606  R 

4551-4570^  606  R 


Contractor. 


Arnold  Sc  DeGaris  . 
F.M.  McLaughlin.. 
Robt.  N  iobolson . . . . 
do. 


....do 

J.C.Hodge 

Timothy  Snllivan.. 

The  J.S.  Molighe 

B.C.&I.I.C0... 

Ernest  Hyner 

do 


«  a 

.CO 


i 

I 
i 

o 
H 


164.323 
62,277 
53, 618 
92,260 
64.046 
119, 506 
105,660 


135,070 
62.277 
45,  814 
60,386 
32,894 

25,*  in 


5,231 
3,548 
1,724 
1,953 
1,211 

'"'ioi 


do 

....do 

The  J.  S.  McTighe 

B.  CALL  Co.... 
Arnold,  BeGaris  A 

Co 

be  J.S.MoTigbe 

B.C.&LI.CO... 


24,000 

106,7741  84,067 

136,297  87,568 

114,504  63,414 

1,564  71,625 


47,500 
83,827 
28,000 


4,027 
2,328 
1,225 
1,423 
807 

"740 


62,247 


0,652 
14,612 
12,377 

5,971 


12,842 


655 


3, 021  34 

1, 729  27 

889  37 

1,003  42 

586  41 

"407  "84 


(a) 
&468 
(c) 
2, 472  dl,  660 


(«) 


III 


4512.4   17 
36  15       17.4 
5l!l0.7414.6 
60  10. 44  15 
66  10. 74 
...12.6 
5011.74 


18.2 
(o)'27.6 
642  27.5 
(c)  27.5 
d87  27. 5 


(«) 


36.7522 
10.5 


225 
225! 
225 
225 


400 


£. 
B. 
E. 
E. 
E. 
E. 
E. 

E. 

N. 
N. 
N. 

N. 


N. 


a  8.766  wheelbarrows ;  9.6  cubic  yards  per  barrow. 

6 Also  10,478  wheelbarrows;  6.4  cobic  yards  i>er  barrow. 

c  10,511  wheelbuTows;  6  cubic  yards  per  barrow. 

d  Also  1,575  wheelbarrows;  6.1  cubic  yards  per  barrow. 

e  9,934  wheelbarrows;  6.2  oobic  yards  per  barrow. 


Sespectfnlly  snbmittecL 


W.  6.  Brown,  Assistant  Engineer. 


3402      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S-  ARMY. 

Cost  of  levees  in  Lower  Yazoo  Levee  district,  built  and  enlarged  hy  the  United  States,  from 

1882  to  May  1, 1898. 


Year  built. 


Ifame  of  levee. 


Location 

on  inch- 

to-Diile 

map. 


BuUt  by— 


Cabio 
yarda. 


Codt  inclad- 

ing  extra 

work. 


1882  to  Apr.  80, 
1897. 
Do 

1897 

1897 

1897 

1897-98 

1897 

1897-98 

1897 

1897 

1897 

1897 

1897 

1897 

1897 

1897 

1897 

1897 

1897 

1897 

1897-98 

1897-98 

1897-98 

1897-98 

1897-98 

1897-98 

1897-98 

1898 

1897-98 

1898 

1897-98 

1897 

1897-98 

1897-98 

1898 

1898 

1897-98 

1897-98 

1897-4»8 

1897-98 

1898 

1897-«8 

1898 

1898 

1897-98 

1897-98 

1897-98 

1897-98 

1897-98 

1897-98 

1897-98 

1897 

1897-98 

1898 

1898 

1897-98 

1808 


Levee  constmction . . . 

Hiffh  -  water  protec- 
tion, repairs,  and 
engineering  ex- 
penses. 

Station  0  to  100 

Station  100  to  200.... 

Station  200  to  300 

Station  300  to  400 

Station  40U  to  500 

Station  500  to  600.... 

Station  600  to  700.... 

Station  700  to  800 

Station  800  to  900 

Station  900  to  1000... 

Station  1200  to  1300.. 

Station  1300  to  1400.. 

Station  1400  to  1500.. 

Station  1500  to  1600  . . 

Stat  ion  1600  to  1700.. 

Station  1700  to  1800.. 

Station  1800  to  191K) .. 

Station  1900  to  2000.. 

Station  2000  to  2066.. 

Station  999 to  101 8... 

Station  10 18  to  1034.. 

Station  1034  to  1051a. 

Station  2620  to  2700.. 

Stat  ion  270U  to  2800.. 

Station  2959  to  8000.. 

Station  3000  to  3100  . . 

Station  3100 to 3187.. 

Station  3187  to  320 1.. 

SUtion  8201  to  3215.. 

Station  3215  to  3239a. 

Stotion  3225b  to  3282 . 

Stat  ion  3282  to  3306.. 

Station  3306  to  8329  . . 

Station  8329  to  3360.. 

Station  3360  to  8400.. 

StaUon  3400  to  8440.. 

Station  3440  to 3469.. 

Station  3469  to  3514.. 
Stotion  4200  to  4800.. 
Stotion  4300  to  4400.. 
Station  4400  to  4500.. 
Stotion  4500  to  4570  . . 

Stotion  0  to  60 

Stotion  790  to 811  .... 
Stotion  3551  to  3601.. 
Stotion  4868  to  4918.. 
Stotion  4913  to  4958.. 
Stotion  4958  to  5012  . . 
Station  505  to  625.... 
Station  625  to  641 ... . 
Stotion  1037b  to  1200. 

Stotion  100  to  150 

Stotion  150  to  200.... 

Stotion  6  to  100 

StoUon  100  to  200 


6,962,600 


Hieh  •  water  protec- 
tion, rejMirs,  and 
enghieering  expen- 
ses. May  1,  1897,  to 
May  1,1898. 

Total  cnbic 
yards  to  May 
1, 1898. 

Total  expendi- 
tures to  May 
1,1898. 


367  L 

369  L 

370  L 
372  L 
374  L 

376  L 

377  L 

378  L 

378  L 

379  L 

395  L 

396  L 

398  L 

399  L 
401  L 
401  L 
403  L 
405  L 
405  L 
380L 

380  L 
880  L 

418  L 

419  L 
431  L 
431  L 

433  L 

434  L 
434  L 

434  L 

435  L 

436  L 
436  L 
436  L 
436  L 
436L 
436L 

436  L 
460  L 

475  L 

476  L 

477  L 

479  L 
492  L 
645  L 
569L 
569  L 
560L 
377  L 
377  L 
392  L 

480  L 

481  L 

479  L 

480  L 


Ernest  Hyner.. 

do..... 

C.  A.  Winter... 
Ernest  Uyner.. 

.....do..... 

E.B. Mantle  ... 

L.  C  Dnlaney  ... 

T.  S.  Aderholdt. 

..do. 


W.A-Shippev 

T.  S.  Aderliolit 

P.F.Lamb 

Robert  Johnsen « . 

Ernest  Hyner 

C.  A.  Winter 

J.B.Lewis 

W.A.Shippey 

Ernest  Hvner 

W.M. Bates  &  Co 

Molntyxe  &  Howard... 

.....do. 

do 

Oreen  Clay 

McCaddeu  it.  Roach 

Emeat  Hyner 

do 

do 

Robert  Jobnsen 

do 

...do 

McLeod  it.  McCarton. . . 

W.M. Bateau  Co 

James  H.  Cary 

Mclntyre  &,  Howard... 

P.F.Lamb 

McLeod  it  MoCarton. . . 
J.  &  McTlghe  B.  C.  & 

LI.  Co. 
MoLeod  it  MoCarten . . . 

BenTailey 

McCadden  &  Roach 

Timothy  Sullivan 

.....do.. 

do 

.....do 

L.C.  Dulaney 

BenTailey 

.....do..... 

do 

H.F.Watkin8 

do 

Stone  &  Stansell 

T.Mike 

.....do 

C.  A.  Winter 

John  G.  Sessions 


125,432 
139,068 
115,409 
81,563 
107,824 
85,945 
50,436 
49,491 
102,324 
86,243 
63,467 
63,793 
67,793 
85,416 
58,575 
59,921 
89.052 
106.773 
78,735 
75,883 
41,615 
66,387 
84,112 
88,593 
30,693 
14,768 
68,102 
81,803 
112,572 
94,576 
65,937 
72, 915 
63,857 
15.764 
70,105 
125.850 
156,201 

121,554 

66,772 

78,530 

7,638 

61, 608 

47,502 

88.790 

105,608 

125.601 

139,108 

128,145 

88,646 

44,827 

77,779 

2, 732 

13,505 

23,206 

14,605 


$1,207,439.18 
220,480.44 


16,100.68 

15.989.84 

16,274.00 

o9.542.87 

12.508.16 

a  9, 282. 06 

5,200.04 

5,435.04 

10.477.97 

15,708.03 

7,002.94 

7,974.18 

9.740.71 

10,876.35 

6,355.43 

6,830.19 

10,502.56 

12,900.66 

10.179.74 

0.105.06 

a4.494.42 

7.966.44 

11,439.23 

a4,247.93 

8,683.16 

a  1,594. 94 

o8.366.Q9 

11.388.86 

11,760.11 

13, 940. 50 

a  7, 981. 68 

9, 114. 38 

a  7. 183. 91 

a  1,841. 56 

a8,517.75 

a  14, 384. 60 

26,444.82 

a  13. 893. 63 

o  7, 127. 72 

a9,470.72 

0890.21 

6,622.86 

04,595.82 

12,299.06 

10. 507. 90 

17, 960.  M 

19,882.43 

16.274.42 

7. 6.54. 01 

4, 684, 42 

010,836.17 

a  239. 49 

01,148.60 

02,078.10 

o  1, 311.  82 

693,524.20 


11,080,748 


2.028,778.66 


aTTnflnisbed. 

dinoludes  $10,000  apportioned  from  allotment  of  $30,000  for  **  Preservatioii  of  workB." 


APPENDIX  X  X — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.      3403 


UPPER  TENSAS  LEVEE  DISTRICT. 

Cwt  of  levees  in  Arkansas,  huiU  and  enlarged  by  the  United  States,  from  1882  to  May  1, 1898, 


Tearboilt. 

Kame  of  levee. 

Location 

inch- to- 

BuUt  by- 

Cubic  yards. 

Cost,  indud. 

ing  extra 

work. 

18i)2toApr.90, 
18J7. 
Do 

10,068,839.2 

$1,659,584.70 
871,621.84 

5,597.35 
69,028  90 

High-water  protec- 
tion, repairs,  and 
engineering  ex- 
penses. 

Stotions  0  to  120 

Stotions  1080  to  1900.. 

Stotions  1510  to  1630.. 

Stotions  1630  to  1730.. 

Stotions  216  to  388.... 

Stotions  388  to  462...  . 

Stations  1384  to  1899.. 

Stotions  1660  to  1845.. 

Stations  1845  to  2010.. 

Stations  2010  to  2108.. 

Stotions  180  to  230.... 

Stotions  1810  to  1941  .. 

Stations  8645  to  3758.. 

High-wator  protec- 
tion, repairs,  and 
engineering  ex- 
penses. May  1, 1807, 
to  May  1,1898. 

Total  cubic 
yards  to  May 
1,1898. 

Totol  expendi- 
tures to  May 
1,189& 

1897 

(a) 
441  R 
451  K 

J  M  WbitohiU  

44,662 
72,768 
75,216 
59,345 
*  54,424 
52,465 
38, 742 
1.5. 227 
61,  448 
69,U8tt 
53,  112 
14,838 
85, 4:i5 
5,377 

1^-98 

do 

1897-98 

J.B.LewiH 

10, 557. 91 

l«'7-98 

405  K 
452  R 
485  R 
487  R 
506R 
510  R 
515  R 
517  R 
425  R 
466  R 
508R 

Jas.H.  Carv 

8,001.75 

1©7 

Arnold  &I>eGaris... 
.     .do 

10, 963. 57 
10,287.21 
9,042.71 

1897 

lf«7 

C.  A.  Wint^ 

\m 

Jas.  H.  Gary 

8, 806. 75 

1897 

Jno.  O.  Sessions 

W.M.  Bates  &  Co.... 

L.  C.  Dresbach 

J.M.Whit^'hill 

J.  V.  Daugberty 

C.Meyer 

8  542.24 

1837-'i8 

10, 487. 01 

mi 

7, 979. 68 

\m 

b  1,  736.  28 

1897-88 

b  12, 302. 64 

18M 

1, 075. 40 

0  33,738.44 

10.770,984.2 

2, 175, 253. 97 

a  Amos  Bayou  line. 
'    6  Unfinished. 

elndudes  $10,000  expended  from  allotment  of  $30,000  for  "Preservation  of  works." 

Cwt  of  levees  in  Lowisiana,  built  and  enlarged  by  the  United  States,  from  1882  to  May  1, 1898. 


TtwbniU. 

liTame  of  levee. 

Location, 
Inch-to- 
mile  map. 

Built  by— 

Cubic  yards. 

Cost,  includ- 
ing extra 
work. 

Di 

Lervee  construction  . . . 

5,119,377.2 

$863,480.04 

Hl«h- water  protec- 
tion, repairs,  and  en- 
gineermg  expenses. 

Stotions  0  to  256 

Stotions  756  to  851.... 

Stotions  851  to  030.... 

Stotions  1450  to  1636.. 

Stotions  2286  to  2367.. 

Stotions  8428  to  8550.. 

Stotions  4432  to  4452.. 

Stotions  4452  to  4472.. 

Stotions  4472  to  4492.. 

Stotions  4402  to  4507.. 

Stotions  4540  to  4551  .. 

High-water  proteo- 
tion,  repairs,  and  en- 
gineering expenses, 
Suyl,l&7,toMay 

Total  cubic 
yards  to  May 
tl898. 

Total  expendi- 
tures to  May 
1.1898. 

179,76L14 
a  14, 934. 35 

M87-98 

620  R 
528  R 
520  R 
542  R 
560  R 
583  R 
603  R 

603  R 

604  R 

604  R 

605  B 

Arnold  ADeGsris... 
P.M.McLaaifhlin-... 
Robt.  Nicholson 

Timothy  Sullivan.... 

Ernest  Hyner 

do 

185,570.8 
62, 277. 5 

45. 814. 1 

60. 386. 2 
3-2.  894. 1 
2f>.  171 
77, 810 
87.568 
63,414 
71,625 
39.301 

1887-98 

9, 176. 62 

i»7_:::; 

5,  004. 23 

m :.; 

6,581.95 

1807 

3, 867.  37 

1898 

a  2, 659. 57 

l«rr.98 

a  10, 257. 98 

!««.-..;::.: 

a  21. 673. 08 

1858 

.....do 

do 

a  15, 604. 97 

im 

a  17, 727. 19 

vm 

Arnold,  DeQaris&Co. 

a  12. 908. 81 

b  29, 013. 73 

5.821,208.9 

1,201,831.03 

aUnflnished. 

(Indlndea  $10,000  expended  from  allotment  of  $30,000  for  "  Preservation  of  works." 
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Financial  statement, 

ASH BROOK  NECK. 

Balance  nnexpoDded  Jnne  30, 1897 $11,010.09 

Allotted  during  year 8,944.44 

Total 19,954.53 

Expended  to  June  30, 1898 12,277.48 

Balance  unexpended  June  30, 1898  (in  hand  and  availuble) 7, 677. 05 

Expenditures  apportioned: 

Material  for  construction 1,236.49 

Labor  on  construction 4, 440.  21 

Cost  and  care  of  plant,  outfit,  and  supplies 2, 674.  40 

Towagt)  and  steamer  expenses 1, 379.  36 

Administration  and  office  expenses 862.  88 

Subsistence 1, 669.  43 

Miscellaneous 14.  71 

Total 12,277.48 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,  1900,  for  maintenance 30,000.00 

AT  GREENVILLE,  MISS. 

Balance  unexpended  June  30, 1897 $47,026.69 

Received  by  transfer  from  Lake  Providence  Reach 60, 000. 00 

Total 97,026.69 

Expended  to  June  30, 1898 95,061.12 

Balance  anexpended  June  30, 1898  (in  hand  and  available) 1, 965. 57 

Expenditures  apportioned : 

Material  for  construction 47,355.75 

Labor  on  construction  and  towage  expenses 39,241.07 

Repairs  to  plant, outfit,  and  supplies 1,208.94 

Administration  and  office  expenses 2,629.64 

Subsistence 4,725.72 

Total 95,061.12 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30, 1900,  for  maintenance 100,000.00 

LAKE  PROVIDENCE  REACH. 

Balance  unexpended  June  30, 1897 $4,481.91 

Allotted  during  year 14,  750.00 

Total 19, 231. 91 

Expended  to  June  30,  1898 4,837.67 

Balance  unexpended  and  available  J une  30,  1898 14, 394.  24 

In  Treasury 8,750.00 

In  hand 5,644.24 

14,394.24 

Expenditures  apportioned: 

Cost  and  care  of  plant,  repairs,  outfit,  and  supplies 3, 732. 82 

Administration,  stationery,  and  office  expenses 223. 65 

Subsistence 865.45 

Miscellaneons 15.75 

Total 4,837.67 

Amount  thai  can  be  profitably  expended  during  fiscal  year  ending  Jnne 

80, 1900,  for  maintenance 60,000.00 
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DELTA  POIMT. 

Allotted  dnriDg  year $6,000.00 

Expended  to  Jane  30,  1898 3,251.28 

Balance  unexpended  Jnne  30, 1896  (in  hand  and  available) 2, 745. 72 

EzpeDditnies  apportioned: 

Labor  on  constmotion 621.25 

Towage  and  steamer  expenses 1,451.88 

Administration  and  office  expenses 943.89 

Sabsistenoe 236.16 

Miscellaneous 1. 10 

Total 3,254.28 

Amount  that  can  be  profitably  expended  daring  fiscal  year  ending  June 

30, 1900,  foi  maintenance 50,000.00 

IMPBOVINO  HARBOR  AT  VICKBBURG,  MISS. 

Balance  unexpended  June  30, 1897 $2,972.03 

Expended  to  June  30, 1898 2.972.03 

Expenditures  apportioned : 

Labor  on  construction 203.29 

Cost  of  plant  and  supplies 137.56 

Administration,  inspection,  and  office  expenses 2, 229. 01 

Subsistence 402.17 

Total : 2,972.03 

LOWBR  TAZOO  LEVBE  DISTRICT. 

Balance  unexpended  June  30, 1897 $78,303.64 

Allotted  during  year 661,300.00 

Total 739,603.64 

Expended  to  June  80, 1898 597,497.62 

Balance  unexpended  Jnne  30, 1898 142,106.02 

In  Treasury 116,300.00 

In  hand 25,806.02 

142,106.02 

Amount  covered  by  existing  contracts  and  liabilities 142, 106. 02 

Expenditures  apportioned: 

Leveo  construction 523,563.89 

Engineering  and  office  expenses,  high- water  protection,  and  repairs  .  73, 933. 73 

Total 597,497.62 

Amount  that  can  be  profitably  expended  daring  fiscal  year  eorling  Jane 

30,1900 500,000.00 

UPPER  TKN8A8  LEVEE  DISTRICT. 

Balance  unexpended  June  30, 1897 $111,176.02 

Allotted  daring  year 363,150.00 

Total 474,326.02 

Expended  to  June  30, 1898 294,896.01 

Balance  unexpended  Jnne  30, 1898 179,430.01 
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InTreasniy $146,400.00 

In  hand 33,030.01 

179, 430. 01 
Amount  ooTered  by  existing  contracts  and  liabilities 156, 100. 00 

Balance  avaUable  June  30,  1898 23,330.01 

Expenditures  apportioned: 

Levee  construction 254,590.84 

Engineering  and  office  expenses,  high- water  protection,  and  repairs. .    40, 305. 17 

Total 294,898.01 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1900 500,000.00 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

Balance  unexpended  June  30,  1897 $4,613.64 

Expended  to  June  30,  1898 4,365.23 

Balance  unexpended  June  30,  1898 248. 41 

In  hand • ilsTil 

Amount  covered  by  outstanding  liabilities 200.00 

Balance  available  June  30, 1898 48.41 

Expenditures  apportioned : 

Pay  of  surveyor  and  assistants 2,873.67 

steamer  expenses .* 1, 113.89 

Outfit,  material,  and  stationery 115.24 

Subsistence 234.61 

Miscellaneous 27.82 

Total 4,365.23 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1900 10,000.00 

STONE. 

Balance  unexpended  June  30,  1897 $15,031.70 

Allotted  dnring  vear 30,000.00 

Amount  receivea  on  account  overpayment .04 


Total 45,031.74 

Expended  to  June  30, 1898 35,944.66 

Balance  unexpended  June  30,  1808 9,087.18 

In  Treasury 6,000.00 

Ial»and 3,087.18 

Amount  covered  by  existing  contracts  and  liabilities 4, 000  00 

Balance  available  June  30, 1898 5,087.18 

Expenditures  apportioned: 

Stone ---------..-...........,... 10  803  80 

Towing  stone  and  unloading  same .'".!.-.*".*''.  *!m!!"lJ^II  20,033!  64 

Cost  and  care  of  plant,  outfit,  and  supplies !I.  1  496!  95 

Administration  and  office  expenses 1*  491*  94 

Subsistence !!..!*...*!."!.'."".!!! !!!!  !!i;  2,118;  23 

"^^^^ 35,944.56 

^ftr?'?!^^**  ^^  ^  profitably  expended  during  fiscal  year  ending  June 

•"»^*^ 60,000.00 


APPENDIX  X  X — ^REPORT  OP  MISSISSIPPI  RIYEB  COMMISSION.      3407 

PLANT. 

Balance  nnezpended  June  30, 1897 $25.44 

Allotted  during  year 75,000.00 

Amoant  received  by  deposit  account  overpayment 10. 00 

Total 75,035.44 

Expended  to  June  30, 1898 26,056.69 

Balance  unexpended  Jnne  30, 1898 48,978.75 

In  Treasury 45,000.00 

In  hand 3,978.75 

48,978.75 

Amount  covered  by  existing  contracts  and  li abili ties 40, 450. 00 

Balance  available  June  30, 1898 8^528.75 


Expenditures  apportioned: 

Material  for  repairs 639.29 

Labor  on  repairs  and  care  of  plant 17, 862. 24 

Onttit  and  supplies 974.82 

Administration  and  office  expenses 3,108.16 

Subsistence 3,461.65 

Miscellaneous 10.53 


Total 26,056.69 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1900 35,000.00 


Abtiraet  of  propo$al$  for  levee  work  in  Lower  Yazoo  Levee  district  received  and  opened  by 
Capt.  H,  C.  Newcomer  J  Corpe  of  JEngineere,  August  11, 1897, 


Ho. 

Name  of  bidder. 

Sta. 
tions 
000  to 

1018 
(880  L). 

Sta- 
tions 

1018  to 
1034 

(380  L). 

Sta. 

tions 
1034  to 

1051a 
(380  L). 

Stations  1037b 
to  1200  (302  L) ; 
date  of  comple- 
tion, a 

Stations  2620 

to  2700  (418  L) ; 

date  or  coiupie- 

tion. 

Stations  2700 

to  2800  (410  D) 

date  of  oomple- 

Uon. 

Mar.l. 
1808. 

Jan.1, 
1800. 

Mar.l. 
1808. 

Jan.l, 
1800. 

Mar.l, 
1808. 

Jan.1, 
1880. 

Arnold  &  Do  Garis . . . 

Omitt. 

Canto. 

CenU, 

OenU. 

CenU. 
17.75 

C«nto. 
"i6.'625' 

Centa. 

15.5 

15 

15.0 

20 

CenU. 

CenU. 
18.25 

Martin  Jennings  &  Ck> . 

BLP.Watkins 

Sblppey  Sc  Johnson . . . 

ReeM  Thomas 

.TnA  G.  Sessions 

13. 375 
15 
16 
13.25 

18.875 
15 
16 
13.25 

13.25 
15 
15 
13.25 

10 

16.0 

10 
21 

17 
17 

16 

17.20 

16.20 

10.7 
21.5 
16.5 

"ie.'o" 

"i6.'75" 
18.10 

18 

u 

W  L.  Withers  &  Co .. 



10.75 

13 
13 

J  v.  Dmnffhertv 

15 

14 

14.72 
MS.  6 
15.5 
13.76 

17.87 

16  5 

J  RLeiSff !!::..::::. 

15 

14 

Qi'cen  Clay  .■-...-.... 

15.85 
*i6.'76  " 
22.06 

14.4 

15 
18 

Timothy  Sullivan.... 
W.  11.  Baim  A  Co 

13.08 

14.5 

13 

18.97 

15.6 
15.76 

10 
21 

The  J.S.MoTigheB. 

CandLLCo 

C.  A.  Winter 

14.63 

14.53 

14.53 

24.45 


20.45 

16.24 
10.08 

25 

J7 

F  F.Lamb 

13.25 

20 
15.47 

*'i4.'47* 
14.45 

"26""* 

20 
15.47 

' '15*74* 
24 

Ernest  Hyner 

10.07 

18.07 

14.47 

28 

lieCaddeu  &,  Bosch  . 

bl2  23 

20 

liclntyre  8l  Howard  . 
Jbo.  Scott  iL  8ons 

M2 

M2 

512 

16.48 
24 

80 

20 

84 

jas.JELCary 

13 

T.&Aderholdt 

14.125 

14.26 

14.5 

21.5 

15.26 

SO 

1087b-ia00,  all  Mds  r^ected  and  work  readverUsed. 


ft  Accepted. 
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Jhairaot  of  proposaU  for  levee  work  in  Lower  Yazoo  Levee  district  received  and  opened  hg 
Capt.  H,  C,  Newcomer,  Corpe  of  JCnyineere,  August  11, 1897 — Continaed. 


Ko. 

Kame  of  bidder. 

SUtions 
2800  to  2880 

(420  L); 
date  of  com- 
pletion. 

Stations 
2959  to  3000 

(431  L); 
date  of  com- 
pletion. 

Stations 
80()0  to  3100 

(431  L); 
date  of  com- 
pletion. 

StoUons 
8101)  to  3187 

(438  L) ; 
date  of  com- 
pletion. 

3 

5 

Mar.l, 
1888. 

Jan.l.] 
1899. 

tfar.l, 
1898. 

Jan.l. 
1899. 

Mar.l. 
1898. 

Jan.l, 
1899. 

Mar.l. 
1898. 

Jan.1, 
1899. 

3S 

00 

? 

Arnold  &  De  Garia 

Genu. 

OenU, 
14.75 
15.5 
13.49 

Genu. 

Gents. 

Gents. 

Genu. 
16.7 
16.25 
18.95 

Genu. 

Genu. 
16.25 
18 
18.95 

GniU. 

Genu. 

3 

Martin  Jennings  tc  Co. 
H.F.  Watkina 

16.5 

14.75 

13.25 
12.96 

4 

A 

Bobt.  Johnsen 

a  14.74  a  14. 74 

7 

Sbinnev  &  Johnsen ... 

16 
16.25 

"i6.*7' 
16 
16 

■'ii'is 
"ie"" 

18.99 
19 

18 

15 

14 

14 

13 

13 

13.6 

14.25 

12.99 
13 

11. 

19.5 
16 

21 
17.9 

10 

Jno.  G.  Sessions 

"W.  L.  Witliers  Sl  Co.  . . 

18.45 

20 

21.6 

17 

26 

n 

1? 

J.  V.  DauKberty 

J.  B.  Lewis..... 

16 

16 

13.7 

13.49 

15.6 

13 

16.5 

17.5 

16.5 
18 

18 

17.75 

14 

Green  Clay 

16.87 

18,75    

IK 

Timothy  Sallivan 

18.5 
15.75 

17 
16 

16.49 

1R 

W.  M.  Bates  &  Co 

The  J.S.MoTlghe  B. 

Candl.LCo 

Ben  Talley... 

16 
21.24 

17.6 

18.1 
19 

18 

.::;:::|;:::::: 

19 

15.97 

18 

16.2 

20.26 

i 

19.24'    38,24 

1 

?1 

C.  A.  Winter 

14.7 

15.2 

1 

??, 

A.&J.Wynn 

15 
16 
17 
14 

13.875 

1 

??> 

P.F.Lamb 

HcLeod&HoCarten.. 

Ernest  Hyner 

HoCadden  &  Roach . . . 

18 
19 
14 

"13.97 
A 12 
13.24 

18 

m 

12.87 
al3 

n.2 

27 
28 

14 

al2 
16 

a  16 

16.5 
17.9 

18 

18 

29 

Molntyre  St.  Howard  . . 

18.74 
17 

18.99 

80 
8? 

Jno.  Scott  &  Sons 

Jas.H.Cary 

21 

17 
18 
15.76 

19 

15 
14 

14 

22 

18 
14 
17 

28 

24 

18.6 

18.12S 

17 

84 

T.  S.  Aderholdt 

No. 

Name  of  bidder. 

Sta. 

tions 
3215  to 

3239a 
(i84L). 

Stationa  3225b 
to  3282  (435  L); 
date  of  com- 
pletion. 

Sta- 
tions 

8282  to 
8329 

(436  L). 

Sta- 
tions 

8329  to 
3360 

(436  L). 

Sta- 
tions 

3360  to 
3400 

(436  L). 

Sta- 
tions 

3400  to 
3440 

(436  L). 

Sta- 
tions 

3440  to 
3469 

(436  L). 

Sta. 

Uons 

3469  to 

3514 

(436  L>. 

Mar.l 

1898. 

Jan.l, 
1899. 

Arnold  Sc  Do  Garis . . . 

Genu. 

Genu, 

Genu. 

.     17 

Genu. 

Genu. 

Genu. 

Genu. 

Genu. 

Genu. 

HarUn  Jennings  &.Co. 

H.F.Watkius. 

Bobt  Johnson 

Shippey  8c  Johnsen. . . 

16 
13.94 

14 
a  14  74 

.      14.74 

14.94 

14.94 

13.49 
13.88 

13.99 
17 

JnaG.  Sessions 

W.  L.  Withers  &  Co.. 
J.  V.  Daugherty 

15.9 
15.5 

20 

18.2 

14.7 

15.46 

18.45 

17.  as 

12 

17.5 

16.6 
.      17 

16 
.     15 

16 

17.72 
.     14.7 
.      15.5 

14 
14 

14.76 
14 
al2.5 

13.98 
13.15 

16 
16 

15.75 
16 

15.5 
16 

20 

17.5 

13 

J.B.Lew& 

14 

Green  Clay 

15.8 

17.45 

15 

Timothy  Sullivan  .... 

14.6 
13 

13.99 
15.98 

14.25 

15 

13.99 
15 

14.6 
14.6 

18.99 

20 

18 

a  16. 83 
18.7 

18  87 

18 

W.  M.  Bates  &  Co.... 

18 
22.1 

16 

16.23 
16.2 

19 
21 

TheJ.S.MoTigheB. 

C.andLLCo 

C.  A.  Winter 

17.93 
14.15 

22 

A.&  J.Wynn 

25 

P.F.LamS 

19 

19.7 

18 

13.5 
12.70 

a  13. 6 

26 

McLeod  &  MoCarten  . 

a  13. 45 
17 
.      13.6 

a  12. 7 

aii?' 

27 

Ernest  Hyner 

McCadden&  Roach.. 

18 

28 

29 

Mclntyre&  Howard.. 

Jno.  Scott  6:,  Sous 

Jas.  H.  Carov 

18 
17 
13 

12.98 
14 
a  12. 5 

a  12. 98 
14 
13 

13.74 

14 

14.6 

13.94 

U 

17.6 

17.99 

14 

17 

15.74 
14 

80 
8? 

20 

16 
.      16 
17.5 

84 

T.S.  Aderholdt 

__ 

aAcoepted. 
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41^traet  of  propo$aU  far  levee  work  in  Lewer  TtLzoo  Leter  diitrioi  received  and  opened  hg 
Capt.  H,  C,  Newcomer,  Corp$  of  Engineers,  August  11,  i^^— Con  tinned. 


Ka 

Kaaw  Of  bidder. 

Statlonaa880    Stations  4150 

to  8830  (445  L) :  to  4200  (459  L) ; 

date  of  com-    date  of  oom- 

pletion.            pleUon. 

Stations  4200 

to4S00(460L): 

date  of  com. 

pletion. 

Stations  4300 

to  4400  (475  L) 

date  of  com- 

pletion. 

1  SUtions  4400 

'to  4500  (476  L)s 

date  of  oom. 

pletion. 

Mar.l, 
1886. 

Jan.  1.  Mar.  1, 
1899.     1888. 

Jan.l, 
18U8. 

Marl, 
1886. 

Jan.1, 
1890. 

Mar.l 

1898. 

,  Jan.l, 
18U9. 

Mar.l, 
1888. 

JaB.1, 
1809. 

1 

.Tna.  A^  Oftiiii«in  ft  Ok . . 

CenU. 

CtnU. 

Onto. 
23 

Cento. 
al5.75 

CenU. 

17.875 

CenU. 

17.625 

18 

15 

1«.9 

24 

16.875 

19.75 

22.5 

17.26 

al3.95 

15.75 

CenU 
13.99 

CenU. 

13.5 
.    18.25 
.    15 

CenU. 
16.875 

CenU, 
17 

? 

Arnold  &  De  Garis 

al6.1     . 

17 

7 

Sbippey  St,  Johnsen. . . . 

15 

10 

Jno.  G.  SoMiiona ....... 

25 
25 

12 
IB 

J.  v.  Dangherty 

J.B.  LewTa..... 

18.5 

17.5 
16.7     . 

25 

24 
16.9 

19 

19.76 

19.95 
19 

18 
.    16.878 
.    13.95 

17.75 

16.76 

18.95 

.   14.75 

16 

15."  6*' 
18.4 

15 
17.-875 

1R 

TlmothT  Sullivan 

al2.96 

18 
19 

W.M.Bat«#&Co 

TheJ.&HoTigheB. 

CandLLCo.. 

Ben  Talley 

19 
22.1 

17.25 

24 
22 

22.5 
17.93 

24 

20.12 

18    , 

14 
15.69 

n 

CA.  Winter 

17.50   . 

16.125 

n 

A.AJ.Wvnn 

16.875 

77 

Ernest  H\-ner 

17.97 

i6.97 
16.4 

16.47 

15.97 
15.9 

14.47 

ii'ii 

25 

13.97 
.  al3.4 

.   15 

m 

iifii* 

27 

14.4 

29 

Mclntyre  A  Howard . . 

23.96 
80 

80 

Jno^ScoU  &Sona 

Jaa.H  Gary 

80 

•26 

80 

26 

26 

22 
16 

Koi 

Stations  4500  to 

4570  (477  L); 
date  of  comple- 
tion. 

SUtions  0  to  60 

(479  L); 
date  of  comple- 
tion. 

Sta. 
tions 
790  to 

811 
(482  L). 

Sta- 
tions 

3551  to 
3601 

(545  L). 

Sta. 

tions 
4868  to 

4913 
(569  L). 

Sta- 
tions 

4913  to 
4958 

(669  L). 

Sta- 
tiona 

4958  to 
5012 

(669L). 

Mar.l, 
1888. 

Jan.l. 
1889. 

Mar.l. 
1898. 

Jan.l, 
1899. 

1 

Jno.  A.  Gasinon  ft  Co. . 
Arnold  ft  De  Garls. . . . 

OentM. 
18.74 

OmtM. 

18.74 

14.75 

OenU. 

CenU. 

CenU, 

CenU. 

Cent: 

CenU, 

CenU. 

2 

15.25 

8 

Martin  Jenninga  ft  Co. 
H.F.Watkin8. 

11.875 

14.9 

13.7 

18.25 

4 

10 

Jno.  G  finaninni 

22 

18 

17.7 

19 
16 

20 
20 

17 

n 

f.l^^'^.::- 

16 

15 

15.375 
alO.75 

15 

13 

16 
a  10. 75 

15 

TIniothv  SolliYan 

. 

al8.97 

13.98 
10.47 
15 

13.93 

10 

Chaa.  J.  Infff  noU 

1 

18 

W.M.BateaftCo 

TheJ.S.McTlgheB. 

CandLLCo 

Ben  Talley 

io       1  u 

15.5 

18.99 

18 

16.375 

13.5 

16.25 

16 

15 

16 

16.5 
al4.3 

20 

16.5 
a  14. 3 

15 

19 
20 

18.27 

15.98 

17.2 

15.3 
a  12  7 

21  1 

26 
28' 

C.  A.  Winter 

15 

18.7 

19.2 

15.2 
a9.95 

16.7 

\f.  C  Dnla««y -  - 

14.93 

McLeod  ic  tf  cCarten  . 
McCadden  ft  Koacb. . . 

13.97 

11.09    1  20 

11.87 
U.4 

Melntvra  ft  Howard. . 

15.49 
29 

14.98 
15 

1?.K 

21 
18 
15 

23 
IS 
16 

19 

30     JTio.ftnotL  A.  Sons 

24 
1L5 

16.75 
15 

18 

32 

Ja0.H  Gary 

15.5 

1 

jOHGt  98—214 


5410     REPORT  OP  THE   CHIEF   OP   ENGINEERS,  U.  B.  ARMY. 


Ahsiraot  ofpropo9aU  for  levee  work  in  Upper  Teneae  Levee  dietriet,  received  and  opened 
by  Capt,  H,  C,  Newcomer,  Corpe  of  JEngineere,  August  11, 1897. 


Kfune  of  bidder. 

Bta 
tions 
120  to 

250 
(405  R). 

Stations  180  to 

230  (425  R) : 
date  of  comple- 
tion. 

Stations  1740  101780 
(452  R).  a 

StoUons  1810  to 

1941  (466  R) : 
date  of  comple- 
tion. 

No. 

Date  of  com- 
pletion, 
Mar.  1,1808. 

Date  of  com- 
pletion, 
Jan.  1,1899. 

Mar.l, 

1898. 

Jnn.  1, 
1899. 

Rirer- 
side  en- 
larpe- 
moiit. 

Land-  1  River- 1  Land- 
side  en-  side  en*  side  en- 
large- 1  large-  1  large- 
niont.  1  ment.  1  nieut 

Mar.l, 
1898. 

Jan.  1, 
1899. 

? 

A  mold  Sl  Do  Garis . . 

CentM. 

CenU. 

Cents, 
15 

14.45 
11 

14.5 
13.5 
14.5 

12.5 

Cents. 

CenU. 

CenU. 

CenU. 
19 
2L74 

CtnU. 

CenU. 
16.5 

s 

Goo  A  McBain.     ..J    19  ftfi 

20.74 

9 

J.M.WhitehiU 

J  V  Daairhertv    ... 

10.25  'h\7i 

12 

16.5 
14.5 
ltt.3 

14.1 

ft  16 
"26,' 5" 
19.9 

15 

13 

J  B.  Lewis 

16 
15.5 

17.37 

31 
27 

35 

22 
19.25 



22 

16.625 

18 
19 

?1 

W.  M.  Bates  &  Co.... 
TheJ.S.McTigheB. 

C.&LI.Co 

C.  A.  Winter 

21.5 

25 

28 

18.5 

16.25 
18.7 

?3 

L.  C.  Dulaney... ' 

22 
15 
14 

10.99 

' 

3? 

Jaa.  H.  Gary 

,8 

22 

22 

33 

Wm.  M.  Forrest 

.   1 

No. 

Name  of  bidder. 

Stations  3065  to 

3100  (496  R) ; 
date  of  comple- 
tion. 

Stations  3328  to 
3428  (582  R) ; 

tion. 

Stations  3428  to 

3550  (583  R) : 
date  of  comple- 
tion. 

Stations  4409  to 

4432  (603  R) ; 

dateof  Gomple- 

Uon. 

Mar.l. 
1898. 

Jan.l, 
1899. 

Mar.l. 
1898. 

Jan.l, 
1899. 

Mar.l, 
1898. 

Jan.1, 
1899. 

Mar.l,    Jan.l, 
1898.       1899. 

? 

Arnold  &  De  Garis 

CenU. 

CenU. 
15.75 
17.9 
15 
19.75 

CenU. 

■"26"* 
17.6 

Cents. 
18.5 
18 
16.5 

CenU. 

"ig"" 
16.5 

Cei\U.  1 
IB.  5    1 

15.6 

CenU.     Cents. 

10 

Jno.  (1 .  Sessions 

25 
16 

50              30 

1? 

J.  V.  Dangherty 

13 

J.B.Lewi«» 

If) 

Timothy  Sullivan 

15.97 
iti 

■26"" 
16 

25.93 

18 

20 

a  11. 74 
14.98 
U 

19 
13 
16 
12.6 

( 

17 

Robt.  Nicholson 

25 

::;::;::i 

18 

W.M. Bates  &  Co 

16         a  14 
17. 28  1    15. 98 

17          15 

26      1     18 
20      ,14.83 
20      i    IK 

.:::.::. 

19 

TheJ.S.McTigheB.C.&I. 
LCo 7 

618.3 

16.9 

24 

F.  M.  McLaughlin 

30 

Jno.  Scott  &.  Sous 

46 

35 

35 

J.C.Hodge 

a  12. 5    1 

1 

1 

1 

lis  4551 
(005  K) J 
f  corn- 
ion. 

No. 

Name  of  bidder. 

Sta- 
tions 

4432  to 
4452 

(603  R). 

Sta- 
tions 

4452  to 
4472 

(603  R). 

Sta- 
tions 

4472  to 
4492 

(604  R). 

Sta- 
tions 

4492  to 
4507 

(604  R). 

Static 

to  4540 

datec 

pie 

ms  4507 
(604  R); 
)f  com- 
tion. 

Sta- 
tions 

4640  to 
4551 

(605  R). 

,  Seatio 

to  4570 

date  0 

plel 

Mar.l, 
1898. 

Jan.1, 
1899. 

Mar.l,  Jan.  1« 
1896.    i  1899. 

10 

Jno.  G.  Sessions 

CenU. 

CenU. 

CenU. 

CenU. 

CenU. 
75 

26 

Cent9. 
35 

"23 

CenU, 

88.86 
40 

OenU. 
76 

23 

jomia. 
1      35 

19 
30 

The  J.  S.  McTigbe  B. 

C.  &LLCo.r. 

Jno.ScoU&  Sons 

J.C.  Hodge 

38.35 
33 

88.35 
33 

38.35 

33 

24 

38.85 
33 

18.5 

35 

a  Stations  1740  to  1780,  aU  bids  rejected  and  work  i^advertised. 
AH  bids  r^eoted  and  work  readvertiaed. 


t  Accepted. 


APPENDIX  X  X — ^REPORT  OF  MISSISSIPPI  BIYEB  0OKMI88ION.      3411 


Abstract  of  informal  propo$ah  for  levee  work  in  Lower  Taeoo  Levee  dietriot,  reeeived  and 
opened  by  Capt,  H.  C.  Newcomer,  Corps  of  £!ngineer$,  August  31, 1897. 


No. 

ITame  of  bidder. 

Stations 
505to625 
(377  L). 

Stations 
625to641 
(377  L). 

Stationsl037b  101200 

(893  L):  date  of 

oompletion. 

SUtions  60  to  100 

(480  L);  date  of 

oompletion. 

Mar.l, 
1898. 

Jan.l, 
1899. 

Mar.l, 
1888. 

Jan.l, 
1899. 

1 

If oCadden  &  Roach 

CentB, 

Genu. 

Omtt. 

Cents. 

CenU. 

Cents. 
14.45 

1 

Timothy  StillWan ...t 

16 

15 

20.6 

17.5 

14.76 

10.5 

3 

Jno-  G.  SeBAionB 

11.74 

4 

L.  C.  Dalanev 

17.45 

•  10.23 

5 

Wm.  M.  Forr'eat 

14.85 

14.74 

A 

T.Mike 

10.24 

8 

The  J.  S.  McTiffhe  B.  C.  &  I  I.  Co  . 

12.24 

9 

H.F.WBtkine.. 

a  10. 45 
13.24 

a  10. 46 
13.24 

13 

13.99 

16 

10.40 

10 

Shippey  &  Johnsen 

19.49 

15.94 

10.99 

11 

W.  M.  Bates  &  Co 

10.5 

13 

Stone  &  Stanaell 

ai5.'48 

17.97 
15.625 

12 

15 

Soathern  Planting  and  Improve- 
ment Co 

18.96 

14.25 

25 

19 

10.84 

Iff 

C.A. Winter   

11. 375 

17 

J  no,.  A^  Cannon 

:;:::::::::::::: 

16.74 

14.74 

18 

T.  SL  Aderholdt 

ii9 
14.875 

13.2 
14.875 

21 

19 

J.CNeely 

?1 

Ifartfn  Jennings  Sl  Co 

16 
........A 

13.876 

n 

McLeod  AMcOarteu 

19.7 

11.7 

?4 

Geo.  A.McBain 

12.74 

n 

Arnold  &  DeGarls 

16.2 
18 

12.8 

V 

P.  F.  I<ainb r  -r......... 

14.25 

14.25 

20.76 

17.28 

13.5 

78 

J.  B.  Lewis 

11.76 

29 

30 
31 

L.C  Dresbach 

ii.'4 

18 

13.6 
17 

12.24 

Ben  Talley 

27 

16.2 

10.95 

Ernest  Uyner 

12.97 

12.97 

12 

Ka 

Kame  of  bidder. 

SUtions 

(480  L): 

comp] 

100  to  150 
date  of 
etion. 

Stations  150  to  200 

(481  L):  date  of 

completion. 

SUtions  6 
to  100 
(479  L). 

SUtions 
100  to  200 

Har.l, 
1808. 

Jan.  1, 
1899. 

Mar.  1, 
1888. 

Jan.  1, 
1899. 

(480  L). 

HoCadden  ik  Itoach 

Omte. 

Cents, 
14. 4& 

10.6 
11.74 
11.26 
a  9. 74 
12.24 
10.4 
10.99 
11 
12 

10.84 

12.125 

14.24 

OetiU, 

Cents. 

14.45 
10.5 
11.24 
11.25 
a9.45 
12.24 
10.4 
10.99 
11.6 
12 

12.2 

12.126 

11.94 

Cents. 

Cents. 

Tiniothv  Snllivan 

14.6 

14.6 

14.6 
9.98 
9.99 

12.24 

14.5 

Jno  G  Sessions 

ao.oe 

T.  IT   T>nlanev 

9.99 

T  Mike  

12.24 

Th«  .T  R.  MoTiffhe  B  C.  &  1. 1.  Co 

H  F  Watkins 

13 

13.99 

16.6 

13 

13.99 

17 

10 

13.99 
10 
12 

10.15 
a9.95 
12.94 
11 
12.876 

10 

10 

Khii>TMiv  &  Johnson 

13.99 

11 

w  iLBates&Co 

10 

n 

Stone  Sc  Stansell 

12 

15 

men  t  Co - 

19 

21 

10.15 

18 

Q  A.'Vrtnter 

10. 625 

17 

Jno.  A .  Cannon 

15. 875 

14.99 

12.94 

fO 

John  Bnrke 

11 

21 

Martfifc  Jenninffs  &  Co 

13. 875 

11.7 

12.74 

12.8 

13.5 

11 

13.24 

10.95 

12 

14 

11.7 

12.74 

12.8 

13.5 

11.75 

13 

10.96 

12 

12. 375 

82 

Mar.Aod  &  McCarten 

19.7 

19.7 

?4 

Geo  A.MoBain 

10.74 

26 

Arnold  &  DeGaris 

11 

Yt 

P  F  T^amb 

17.25 

17.25 

13.5 
10.9 
11.49 
14.24 

13.5 

28 

J  B  Lewis  

10.9 

29 

I..C  I>reahaoh • 

11.49 

3U 

Ben  Talley 

17 

17 

14.24 

31 

'Emeat  Hvner ............... ...... 

•Accepted* 


3412      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Ahatract  of  informal  propo8al$for  levee  work  in  Upper  Teneae  Levee  dietricif  received  and 
opened  hjf  CapL  H,  C,  Newcomer,  Corps  of  JCngineera,  August  SI,  1897, 


No. 


Name  of  bidder. 


Stations  420  to 
484  (427  K) ; 
date  of  com- 
pletion. 


Mar.l, 
1808. 


Jan.l, 
1889.- 


Stations  680  to 

G60  (430  K) ; 

date  of  com- 

pletJon. 


Mar.l, 
1898. 


Jan.  1, 
1809. 


SUtionM  780  to  800 

(432  B) ;  date  of  oomple 

tlon. 


SUtional400to 
J5]0(448R): 
date  of  com- 
pletion. 


Mar.  1, 
1898. 


Jan.  1, 1899. 


Kiver- 

side  en- 

larfse- 

meutb 


Land- 
side  en- 
larRo- 
ment 


Mar.l, 
1898. 


Jan.], 
1899. 


Timothy  Sallivan 

L.C.  Diilaney 

Wm.AI.  Forrest 

J.M.Whltehill 

H.F.Watkina 

Shippey  &,  Jobnsen... 
W.  M.  Bates  &  Co.... 
Sontbem  Plantingand 

Imp.  Co 

C.  A.  Winter 

Jno.  A.  Cannon 

Martin  Jenninfcs  &Co. 

6eo.A.McBain 

Arnold  &,  DeGaris. . . . 
J. B.  Lewis 


CenU. 


30 


18 


Cent*. 

10.75 
15.75 
21 
18 
15 
16 
al3.5 

17 
13.625 


CenU. 


CenU. 


CenU. 


CenU. 


CenU. 


CenU. 


CenU. 


29 


17.45 
21 
a12 
15.7 
15.99 
18 

21 


22 


15.7 
14 


15 
29     21 
.'alO 


24 

16 

21.375 
1R.6 
16 


17.94 


15.9 


17 


25 
21. 375 


al4.875 
24 
25, 


17.5 


No. 


SUUons  1740  to  1780 
(452  R);  date  of 
completion. 


Name  of  bidder. 


Mar.l, 
1898. 


Jan.  1,  1899. 


River 
side 
en- 
Urge- 
ment. 


Land 
side 
en- 
large- 
ment. 


Mar.  i;  Jan.  1, 
1898.      


Stations  3160 
to  3185  (498 
R) ;  date  of 
completion. 


Sta- 

tions 

4432  to 

4452 


Star 

tions 

4452  to 

4472 


Sta- 
tions 
4472  to 

4492 


Sta. 

tions 

4492  to 

4507 


St*, 
tiona 
4540  to 
4551 
(OOS 
B). 


Tlmotby  Sullivan . . 
Sbippey  Sl  Johnson 
W.M.  Bates  &  Co.. 
GrigsbyCon.Co.... 

F.L.  Maxwell 

C.  A.  Winter 

J  ohn  A.  Cannon — 
Martin  JeuningH  &.Co. 
Dameron  6i  White  ... 

Geo.A.McBain 

Arnold,  De  Garis   & 

Co 

Arnold  &  De  Garia 

J.  B.  Lewis 

Ernest  Hyner 

Robk  Niobolson 


CenU. 


CenU.   CenU. 

19.75 
a  15. 9 


CenU.   CenU. 


18.7 

24 

20 


'  15.44 

18      al5 


CenU. 
"36.' 99 
"29 


.1  19.375 


18.25 
18.75 


16. 625 

24 

22 


28.76 


a27.6 
28.75 


CenU. 
"so."  99 


CenU. 


CenU. 


CenU. 


80.09 


29 
31.5 


29 
82.6 


30.99 
29 


3d 


30 
28.75 


30 


28.75 


28.75  a36. 75 


a27.6 
28.75 


a27.6 
28.75 


a27.6 
28.75 


a  Accepted. 


APPENDIX  X  X ^REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      3413 


Abstract  of  informal  proposals  for  levee  hanqnette  work  in  Lower  Yazoo  Levee  district, 
north  of  Grtenville,  received  and  opened  dy  Capt  H,  C,  Newcomer,  Corps  of  Engineers, 
Mag  14,1898. 


ISO. 


N«me  of  bidder. 


tiona 
000  to 

9»3 
(379  L) 


Sta- 
tioos 

1037  to 
1058 

(392  L). 


Sta- 
tions 

1202  to 
1235 

(394  L). 


Sta- 
tions 

1340  to 
1460 

(397  L). 


Sta- 
tions 

1491  to 
1530 

(399  L). 


Sta- 
tions 
1810  to 

1830 
1402  L). 


Sta- 

tiODB 

1870  to 

19»0 
(403  L). 


Sta- 
tions 

2005  to 
2U66 

(404  L). 


Sta- 
tions 

3l(i6to 
3186 

(433  L). 


Green  (31ay - 

John  G.  Sessions ■ 

J.O.lfeely 

Wm.  M.  Forrest 

Stone  &,  Staosell 

M-McTlghe 

C.  A.  Winter 

JLacey&Whitehill... 

Wm.  Ji.  Andrews 

J.H.MoTighe 

J.  8.  McTighe  B.  C. 

and  1. 1.  Co 

W.  L.  Wither**  &  Co  . 

H.  F.  WatkiuM 

John  Burke 

Wm.Hant 

T.  Sallivan  &  Co 

J.&  A.Wynn , 

W.  H.  Fitzjcerald 

Thompson  &  Powell.. 

Hngh  MoCarten 

N.f  MoLeod 

Talley  k.  Outzen , 

Bstt  O'Brien 

Hagh  Morgan 

M.J.Boach 

Bryan  &  Xi°j? 

Shippey  &,  Kupatrick 

Jas.H.Cax7 

MoCadden  &  Co 

Bobt.  Johnsen 

J.C.MoIntyre 

P.F.Lamb 


CenU. 


Cent*. 


12.98 
a  8. 85 
10.25 
10.49 
12.5 
11. 875 


11.98 


OenU. 

16 

11.98 


Cents. 

16 
13.24 


Centt. 

16 

11.98 


CenU. 


13.98 


Cent*. 
15 
12.78 


CenU. 


12.73 


Cent*. 
17 
13.98 


10.5 
10.49 
12.5 
12.875 


10.49 

13.5 

12.125 


12.99 
10.49 
12.25 
11. 375 


10.5 
10.49 
13 
11.375 


22.5 
10.49 
12 
12 


10.49 
11.78 
10.78 


10.49 
11.78 
10. 375 


15 


12.5 
15.74 


12.49 


10.74 


16.5 
11.24 


11.44 
9.94 

17.95 
9.5 
8.9 


12.7 
9.94 

17.05 
9.5 
9.5 


12.7 
9.94 

17.95 
9.5 

10.375 


9.5 


9.5 


10.5 


11.98 
12.2 


11.23 
12 


12 


9.5 
9.7 
13.5 
11.98 
12.49 
13.5 
9.15 
10.99 
12.45 
16 


a9.5 
9.7 

12 

11.08 

13 

13.5 
9.15 

12.5 

12.45 

14.2 


a9.5 
9.7 
11.33 
11.98 
9.99 
13.5 
9.15 
10.99 
13.25 
14.5 


17 
14.76 


14 


16.1^ 
12.94 


12.25 


13 


13.25 


27.5 


12.7 
9.94 
17.95 
8.95 
12.75 
a9.2 
10.9 
12 

10.87 
14 
12 

12.24 
9.7 
10.75 
11.98 
16.75 
13.5 
11.15 
10.99 
12.7 
15. 25 


12 
9.94 
17.95 
a8.95 
11 


15      - 
9.94 
17.95 
a  12 
22.5 


13.98 

10 

10 

9.94 
17.95 
a8.95 

9 


12.74 
9.72 

11 
9.94 

17.95 
9 

10.5 


13.6 


16 
9.94 
17.95 
al2 
16 


10 

10 
9.43 

14 

12 
9.5 
9.7 
9.5 

11.98 
9.24 

13.5 
0.95 
9.49 

11.9 

15.5 


18 


15 


9.9 

9.98 

9.43 

11.9 

13 


9.9 

9.98 

9.43 

11.9 

12 


16 


9.7 


9.7 


11.08 

25 

13.5 

12.95 

10.99 

16.4 

16.5 


11.98 
9.74 

13.5 
9.4 
9.74 

13.24 

16 


9.7 

12 

11.98 
10 

13.6 
9.4 
a  8. 74 
12 
15.75 


9.7 


11.98 

13 

13.5 

11.16 

15.24 


a  Accepted. 

lAet  of  contracts  in  force  June  SO,  1898,  in  the  Lower  Yazoo  Levee  district,  with  names  of 
contractors,  date  of  approval,  of  beginning  work,  and  expiration. 


I<eTee 


Miles  be- 
low Cairo. 


Contractor. 


Date  of 
approval. 


Date  of  begin-    Expinition 
Ding  work,      of  contract. 


60(^eoo 

1037fr-1200 

«0-  100 

100-  150 

160-200 

ft.  100 

1018-1034 

2700-2800 


8000-3100 
3100-3187 


3329^3300 
3380-3400 
3400-3440 
3460-3514 


4150-4200 
4200.4300 
4300-4400 
.4400-4500 
900-993 
1037-1058 
1202-1236 
1340-1460 
1491-1530 
1810-1830 
1870-1980 
2005-2066 
3106-3180 


372L. 
376  L. 
392L. 
480L. 

480  L. 

481  L. 
470L. 
880L. 
419  L. 
420L. 
431  L. 
433  L. 

435  L. 
436L. 
436L. 
436L. 

436  L. 
445L. 

459  L. 

460  L  . 
476  L. 
476  L. 
379  L. 
302  L. 
894L. 
397  L  . 
390L. 

402  L. 

403  L. 
404L. 
438L. 


Ernest  Hyner . . . . 

£.B.MaDae 

Stone  &,  Stansell . 
L.  C.Dnlaney .... 
T.Mike 


-do. 


C.  A.  Winter 

Mclntvre  &  Howard. 
McCadden  Sc  Koach. . 

Ernest  Hyner , 

.....do. 


.....do 

McLeod  &,  McCsrten. 
Molntyre  Sc  Howard. 

P.F.Lamb 

McLeod  &McCarten. 
do. 


Arnold  dt  De  Garis . . . 

do 

Ben  Talley 

McCadden  &.  Boach. 

T.Sallivan 

J.CNeely 

Hugh  Morgan 

do 

W.H.Fitzgerald 

T.Sallivan  &  Co 

do 

do 

Kobt.  Johnsen , 

T.BalliTan  &  Co 


Dec.  14.1896 

do 

Aug.  31, 1897 

....Tdo 

do 

....  do 

do 

Sept.  10, 1897 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

May    2,1898 

do 

do 

do 

do 

do 

do 

do 

do 


Feb.  2.1897 
Dec.  9, 1896 
Sept.  25. 1897 
Mar.  16, 1898 
Apr.  2,1898 
Mar.  1,1808 
Oct.  22,1897 
Nov.  2.1897 
Oct  12,1897 
June  4,X898 
Mar.  8,1898 
Sept.  22, 1897 
Nov.  17, 1897 
Dec.  9,1897 
Sept.  16, 1897 
Sept.  10, 1897 
Aug.  25, 1897 
Not  began . . 

do. 

Feb.  24,1898 
Nov.  12, 1897 
Dec.  1, 1897 
June  6,1898 
Not  begun  . . 
June  6,1898 
Not  begun . . 

do. 

do 

June  8.1898 

do 

Not  began.. 


Dec.     1, 1898 

Do. 
Jan.     1, 1809 

Do. 

Do. 

Do. 
June  30, 1898 
Apr.    1,1898 
Jan.     1, 1899 

Do. 

Do. 
Dec     1,1898 
Jan.     1, 1899 
Dec.     1. 1898 

Do. 

Do. 

Do. 
Jan.     1, 1899 

Do. 

Do. 

Do. 

Do. 
Oct.     1,1808 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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LUt  ofeontract8  in  force  June  30,  2898 ,  in  the  Upper  Teneae  Levee  district,  with  namee  of 
eontractore,  date  of  approval,  of  beginning  workf  and  exjnration. 


Levee    |  Miles  be* 
stations,  low  Cairo. 


Lover 

Beid 

Levee. 

1080-1200 

0-  256 

420-  484 

630-  660 

780-  800 

1490-1510 

1740-1780 

3160-3185 

4482-4452 

4452-4472 

4472-4492 

4492-4507 

4540-4651 

180-  230 

1810-1941 

3065-3100 

3328-3428 

3428-3550 

4409-4432 

4.507-4540 

4551-4570 


605B. 


441  R. 
520  R. 
427  R. 
480R. 
482  R. 
449  R. 
452  R. 
498K. 
603R. 

603  R. 

604  R. 
604R. 

605  R. 
425  R. 
466  R. 
496  R. 
582R. 
583R. 
603  R. 
604R. 
606R. 


Contractor. 


L.  C.  Dolancy  . 


J.  M.  Whitehill 

Arnold  &  I)e  Garis . . 
W.  M.  Biitert  &Co... 

J.  M.  Whitehill 

....do 

C.  A.  Winter 

Shippey  &  John£.en . 
W.  M.  BRtes  &  Co  ... 

EmoAt  Hjner 

do 

do 


.do. 


Arnold,  De  Garis  &  Co 

J.  M.  Whitehill 

.7.  V.  Dangherty 

W.M.  Bates  &  Co 

J.C.Hodge 

T.Sullivan 

J.  S.  McTighe  B.  C.  and  I.  L  Co . 

...do....! 

do 


Date  of  ap- 
proval. 


Feb.    4,1894 


Dec.  14,1896 

do 

Aug.  31, 1897 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Sept.  10, 1897 

do 

do 

do 

do 

do 

do 

do 


Date  of  begin 
ning  work. 


Expiration 
of  contract. 


Aag.  1,1394 


Feb.  16,1897, 
Dec.  14, 1896  | 
.lane  16, 1898 
Jane  22, 1898 
Not  began .. 

dot 

:....do 

do 

Nov.  10. 1897 
Deo.  16.1897 
Nov.  18, 1897 
Oct.  12.1897 
Deo.  7,1897 
Nov.  23, 1897 
Oct.  1. 1897 
Not  began  . . 

do.....: 

Mar.  23,1898 
Not  begun . . 

do. 

do 


Dec  80.1895 


Deo.  1.1898 
Mar.  1.1898 
Jan.     1, 1899 

Do. 

Do. 

Do. 

Da 

Do. 
Dec.     1,1898 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Jan.     1. 1809 

Do. 

Do. 
Dec.     1, 1898 
Jan.     1, 1899 

Do. 


List  of  civilian  engineers  employed  on  trork  of  river  and  harbor  improvement  in  charge  of 
Capt.  H.  C.  jyetccomei;  Corps  of  Engineers,  from  June  SO,  1897,  to  June  SO,  1898,  inclu- 
sive, under  the  acts  approved  March  2, 1895,  June  S,  1896,  March  SI,  1897,  June  4, 1807, 
and  July  19, 1897. 


Name  and  residence. 

Time 
cm  ployed 
(months). 

Compen- 

sat  ion  per 

montn. 

Where  employed. 

Work  on  which  employed. 

Arthnr  Hider,  Green- 
ville, Miss. 

E.  C.  Tollinger,  Green- 
ville, Miss. 

H.  St.  L.Copp*e,Qreen- 
ville,Mise. 

J.  D. Van  Meter,  Green- 

12 
12 
12 
12 
12 

$250 
175 
176 
150 
150 

Greenville,  Miss.. 

do 

.....do  ...«•*«■■... 

Care  and  repairs  to  plant,  eon»tmo- 

tion  of  towboat,  and  repairs  to 

revetment  works. 
Construction  and  repairs  of  levies 

in  Upper  Tensas  district  in  Arkan- 

sas. 
Construction  and  cepaJra  of  leveea 

in    Lower  Yaaoo   district  below 

Greenville. 
Construction  and  repairs  of  levees 

in    Lower   Yazoo   district  above 

Greenville. 
Construction  and  repairs  of  leveea 

in  Upper  Tensas  district  in  Louisi- 
ana. 

do 

ville,  Miss. 

"W.    8.    Brown,    Lake 
Providence,  La. 

Lake  Providence, 
La. 

Appendix  4. 

Report  of  Lieut.  Col.  George  McC.  Derby,  U.  8.  Volunteers,  Captain,  (.'orps 
OF  Engineers,  upon  Operations  in  the  Fourth  District. 

United  States  Engineer  Office, 

yew  Orleans,  La,,  June  1, 1898, 

Colonel:  I  have  the  honor  to  snbmit  the  following  report  npon  the  work  of  the 
Fourth  district,  Mississippi  River  improvement,  for  the  period  from  May  1,  1897,  to 
May  1,1898: 

Pnrsnant  to  the  requirements  of  Special  Orders  110,  Ad,)atant-Generar8  Office,  1897, 
Additional  Second  Lient.  George  M.  Hoffman  was  relieved  from  duty  nnder  my  imme- 
diate orders  Jnne  10, 1897.  Mr.  H(»ffman's  services  were  highly  satisfactory  through- 
out  his  tonr  of  dnty  in  this  district. 

The  Fourth  district,  Mississippi  River  improvement,  extends  from  Warrenton,  1^ 
miles  below  Vioksburg,  to  the  Head  of  the  Passes,  about  18  miles  from  the  Gulf  of 
Mexico,  a  distance  of  452.8  miles  by  river. 

The  works  include  the  improvement  of  the  harbors  of  Natchez  and  Vidalia,  Mirais- 
sippi  and  Louisiana ;  improyements  at  the  Junction  of  the  Mississippi,  Bed,  and  Atcha> 
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falaya  rivers;  improTement  of  the  harbor  of  New  Oileans;  iroproveipent  of  the  bars 
in  the  Miaaissippi  Riyer  below  Natch ez,  and  the  construction,  rapair,  and  mainte- 
nance of  a  portion  of  the  levee  system  of  the  district. 

HARBORS  OF  NATCHEZ  AND  VIDAUA. 

The  project  for  this  work  contemplates  the  constrnction  of  a  levee  on  or  near  the 
axis  of  Cowpeu  Meek,  to  prevent  the  flow  of  water  across  the  neck  during  high 
stages  of  the  river,  and  the  constrnction  of  about  16,000  linear  feet  of  bank  revet- 
ment in  Giles  Bend;  estimated  cost,  $541,300.  The  object  of  the  proposed  work  is 
to  prevent  the  formation  of  a  threatened  cut-off  at  Cowpen  Neck,  which  would  cause 
the  destruction  of  the  town  of  Vidalia,  much  injury  to  the  water  front  and  landings 
at  Natchez,  and  increased  caving  of  the  banks  for  many  miles  above  and  below,  with 
consequent  destruction  of  expensive  parts  of  the  levee  system. 

The  amount  expended  upon  this  project  to  date  of  last  report.  May  1,  1897,  was 
$122,722.87,  and  tnere  remained  available  a  balance  of  $109,529.17,  to  which  the 
Mississippi  River  Commission  added  on  June  4, 1897,  a  special  allotment  of  $150,000, 
making  the  total  available  for  the  current  fiscal  year  $259,529.17. 

Dnring  the  current  year  the  enlargement  of  the  levee  on  Cowpen  Neck  to  a  grade 
of  5  feet  above  high  wat«*r  of  1890  has  been  complete<l,  and  a  specially  good  senson's 
work  has  been  accomplished  in  the  first  efforts  toward  the  protection  of  Giles  Bend. 

In  accordance  with  the  project  submitted  March  16,  1897,  a  ropy  of  which  may  be 
found  in  last  year's  annual  report,  the  available  plant  of  the  district  was  m  ved  to 
Giles  Bend  about  July  1,  and  an  organized  force  was  at  once  put  to  work  cutting 
willows  for  the  eonstmctibn  of  mats  and  cribs.  This  work  was  continued  success- 
fully until  the  end  of  December,  when  it  was  suspended  on  account  of  the  rising 
river;  675,000  square  feet  of  mats  and  792,000  cubic  feet  of  cribs  were  constructed 
and  towed  from  Fairchilds  Island  to  the  bank  to  be  protected,  a  distance  of  about 
8  miles. 

The  sinking  of  the  spurs  was  begun  during  the  month  of  September;  the  founda- 
tion mats  for  four  spurs  were  sunk  in  position  by  October  1. 

At  this  time  a  most  serious  difficulty  presented  itself,  which  threatened  the  prog- 
ress of  the  work,  And  but  for  a  speedy  adjustment  would  no  doubt  have  greatly 
inereased  its  cost.  This  difficulty  arose  from  the  breaking  out  of  yellow  fever  in 
the  city  of  New  Orleans,  causing  a  panic  in  the  surrounding  country. 

The  city  of  Natchez  and  vicinity  quarantined  against  all  points,  which  practically 
isolated  the  force  at  Giles  Bend|  all  means  of  obtaining  proviKJons  were  shut  off 
entirely,  and  telegraphic  communication  only  could  be  maintained,  and  that  under 
difficulties.  It  was  finally  arranged,  however,  to  station  a  health  officer  on  the 
works  at  the  expense  of  the  United  States,  and  the  city  of  Natchez  then  permitted 
xeMtricted  and  conditional  intercourse  during  the  months  in  which  the  fever  pre- 
vailed. These  circumstances  greatly  retarded  the  progress  of  the  work  and  slightly 
increased  its  cost. 

In  spite  of  the  delays  due  to  quarantine  and  the  bite  beginning  occasioned  by  the 
date  at  which  the  high  water  subsided,  15  spurs  had  been  successfully  sunk  by 
January  15,  when  the  current  of  the  rising  river  caused  the  suspension  of  the  work. 
The  15  spurs  cover  about  7,060  feet  of  bank,  which  is  believed  to  be  the  largest 
season's  worft  ever  done  in  bank  protection  (in  the  river. 

The  details  of  the  work  accomplished  arc  fully  described  in  the  appended  report 
of  my  assistant,  Mr.  H.  S.  Douglas. 

I  would  invite  attention- particularly  to  the  remarkably  low  cost  of  the  work, 
which  amounts  to  only  $9.52  per  foot  of  bank  protected,  the  figures  being  made  in 
the  usual  way,  based  upon  field  expenses  only,  without  allowance  for  plant  and 
general  administration. 

It  is,  of  course,  quite  too  early  to  pronounce  upon  the  success  of  the  work,  as  the 
spar-dike  system  has  never  been  thoroughly  tried  above  Red  River,  where  the  con- 
ditions differ  materially  from  those  that  prevail  below.  As  far  as  known,  however, 
the  spurs  are  still  in  plaoe,  and  there  has  been  but  little  caving  between  them,  while 
below  the  length  protected  the  bank  has  receded  this  season  about  200  feet,  as  usual. 
A  sketch  is  herewith,  showing  the  location  of  the  spurs  and  the  rate  of  caving  of  the* 
bank. 

The  intervals  between  the  axis  of  the  spurs  are  about  450  feet,  and  experience 
may  prove  that  this  interval  is  too  wide;  but  even  if  an  extra  spur  has  to  be  placed 
in  each  interval,  the  first  cost  of  the  work  will  still  compare  favorably  with  other 
revetment  work  on  the  river. 

In  any  event,  considering  the  recent  gloomy  outlook,  it  is  at  least  encouraging  to 
find  once  more  any  promise  whatever  of  success  in  holding  an  actively  caving  bank 
at  moderate  expense. 

My  assistant,  Mr.  H.  8.  Douglas,  has  had  immediate  charge  of  this  work  throughout 
the  year,  and  has  managed  it  with  rare  good  judgment  and  energy. 
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The  amount  which  can  be  profitably  expended  daring  the  fiscal  year  ending  Jane 
30, 1900,  is  $80,lM)0,  which  will  carry  the  revetment  to  abreast  of  th;e  ead  of  the  levee 
on  Cowpen  Neck  and  allow  a  snfficient  reserve  for  the  prompt  execotion  of  extensive 
repairs  should  the  spurs  be  threatened  as  they  were  at  Greenville. 

Thorough  and  frequent  inspection  is  an  essential  to  the  success  of  this  revetment 
as,  for  that  matter,  I  believe  it  to  be  for  any  revetment ;  repairs  which  can  be  efi^ected 
at  nominal  cost  when  the  necessity  first  arises,  may  cost  as  much  as  a  new  revetment 
if  neglected  for  a  few  months. 

If  the  Giles  Bend  revetment  falls,  it  will  probably  be  from  one  of  two  causes,  the 
continuance  of  caving  between  the  spurs,  due  to  eddy  action,  or  tl^e  deepening  of 
the  channel  of  the  river  along  a  line  connecting  the  outer  ends  of  the  spurs.  In  the 
first  case  the  spurs  may  be  overthrown  laterally  or  the  river  may  get  in  between 
them  and  shore;  in  the  second  case  the  spurs  maybe  destroyed  by  being  undermined 
from  the  outer  end  inward. 

Both  of  these  threatened  dangers  have  their  appropriate  remedy  if  the  trouble  is 
detected  early  enough.  Eddy  action  between  the  sj^urs  can  be  broken  up  by  placing 
an  additional  spur  between  th^  original  ones,  and,  in  my  Judgment,  such  additioDal 
spurs  should  be  made  with  openings  through  them,  to  carry  out  the  principle  of 
reducing  the  velocity  of  the  water  in  contact  with  the  bank  by  obstructing  the  flow, 
while  avoiding  obstructing  it  so  nmch  as  to  reverse  the  direction  of  the  current. 

If  the  river  scours  its  bed  in  front  of  the  line  of  spors  so  as  to  threaten  undermining 
the  ends  of  them,  it  is  evident  that  the  new  subaqueous  bank  so  formed  must  be  pro- 
tected the  same  as  the  original  bank,  by  prolonging  the  spurs  until  their  outer  enda 
rest  upon  the  horizontal  bed  of  the  river. 

The  amount  expended  from  June  30, 1897,  to  June  30, 1898,  is  $87,584.87,  distributed 
as  follows : 

Oflice  expenses  (main  office) $3,988.62 

Other  administrative  expenses 14,087.30 

Construction  of  levee  (contract) 6,U-42.51 

Construction  of  revetment  (hired  labor) : 

Materials $11,309.80 

Wages 31,5.»3.01 

Subsistence 14,330.51 

57,173.32 

Surveys 419.26 

Repairs  to  plant 2,384.20 

Care  of  plant 1,175.76 

Ne^  plant 1,413.60 

Total 87,584.87 

Money  statement. 

IMPROVING  HARBORS  AT  NATCHEZ  AND  VIDALIA,   MISSISSIPPI  AND  LOUISIANA. 

July  1, 1897,  balance  unexpended $259,529.17 

June  17, 18, 1898,  less  amount  transferred  for  improving  harbor  at  Naw 
Orleans,  La 40,000.00 

219,529.17 
June  30, 1898,  amount  expended  during  fiscal  year 87,584.87 

July  1, 1898, balance  unexpended 131,944.30 

July  1, 1898,  outstanding  liabilities $186.13 

July  1, 1898,  amount  covered  by  uncompleted  contracts 2, 500. 00 

2,986.13 

July  1, 1898, balance  available 128,968.17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900 .    80, 000. 00 

JUNCTION  OP  THE  MISSISSIPPI,  RED,  AND  ATCHAFALAYA  RIVERS,  LOUISIANA. 

A  detailed  description  of  the  difficulties  in  this  vicinity,  which  the  improvements 
are  designed  to  rectify,  will  be  found  in  the  Annual  Report  of  1892.  In  general  terms 
these  difficulties  consist  in  the  silting  up  of  Old  River,  the  only  navigable  connection 
between  the  Mississippi  and  the  Red  and  Atchafalaya  rivers. 
The  works  heretofore  contemplated  had  in  view  the  following  objects: 
To  check  the  enlargement  of  the  Atchafalaya  and  limit  its  outlet  capacity  by  a  sys- 
tem of  low  relief  dams  or  sills. 
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To  separate  the  Red  from  the  Atchafalaya  dnring  low  water  and  up  to  a  10-foot 
stage  by  means  of  a  low  dam  at  the  west  end  of  Tiimbull  Island,  which  would  deflect 
the  Bed  aronnd  the  npper  side  of  the  island. 

To  snpply  a  new  outlet  for  the  Red  bjr  oatting  a  canal  across  Carrs  Point  and 
obstracting  the  lower  end  of  Upper  Old  River. 

The  Red  would  thus  always  be  a  tributary  of  the  Mississippi  at  low  stages  and 
the  Atchafalaya  an  outlet,  while  the  conditions  at  high  stages  would  remain  about 
the  same  as  they  were  originally. 

The  plan  also  contemplated  maintaining  low- water  navigation  through  Lower  Old 
Hiyer,  if  practicable,  by  dredging  or  otherwise,  pending  the  completion  of  the  above 
system  of  works. 

Owing  to  insufficient  funds,  work  on  all  parts  of  this  project  except  the  first  and 
last  has  been  suspended  for  many  years;  and  experience  having  demonstrated  that 
the  channel  in  Lower  Old  Kiver  can  be  kept  open  with  the  dredge  at  moderate 
expense,  even  after  having  been  exposed  to  the  effects  of  extreme  high  water,  it  is 
nndenttood  that  the  improvement  of  the  channel  of  Upper  Old  River  nas  been  defi- 
nitely abandoned,  narrowing  the  project  to  preventing  the  undue  enlargement  of 
the  Atohafalaya  and  the  maintenance  of  a  navigable  channel  through  Lower  Old 
River. 

During  the  past  year  the  usual  careful  examination  was  made  at  low-water  in  the 
neighborhood  of  the  sill  dams  near  the  head  of  the  Atchafalaya.  They  were  found  in 
fair  order;  some  settline  had  occurred  since  last  examination,  and  the  extensive  shoal- 
ing of  the  river  reported  last  yeai  :i<id  not  proved  permanent,  the  great  flood  of  1897 
having  scoured  the  bed  back  to  Hul)8tantiaily  the  same  depths  that  existed  in  1894. 
It  now  seems  probable  that  the  sill  dams  will  require  extensive  repairs  at  an  early 
date. 

The  gauge  at  Red  River  Landing  reading  8.65  on  August  «S1,  with  a  falling  river, 
the  dredffe  Ram  was  sent  to  Old  River,  where  she  began  dredging  at  onoe.  It  is 
estimateoL  that  51,940  cubic  yards  of  material  were  dredged  and  deposited  in  the 
8tFeam*alongside  the  cut  made  by  the  dredge. 

The  gauge  at  Red  River  Landing  fell  to  zero  during  the  season,  and  the  channel 
▼as  dredged  for  a  navigable  depth  of  5^  feet  at  extreme  low  water.  Navigation  was 
maintained  throughout  the  low- water  season  without  interruption.  This  result  cost 
r2,167.45,  as  compared  with  $2,320.40  last  year,  $8,333.19  for  1896,  and  $19,304.29  for 
18i)5.    No  dredffing  was  required  after  October  31. 

For  further  details  of  the  work  accomplished  during  the  year  reference  is  made  to 
the  report  of  Mr.  A.  F.  Woolley,  assistant  engineer,  herewith. 

No  new  appropriation  for  the  fiscal  year  ending  June  30,  1900,  will  be  necessary, 
as  the  balance  available,  about  $69,000,  is  sufficient  to  cover  the  expense  of  repairing 
the  sill  dams  and  dredging  in  Lower  Old  River,  including  the  cost  of  a  new  steel 
hall,  which  will  be  needed  for  the  dredge  Ram  this  season. 

The  amount  expended  firom  June  30, 1897,  to  June  30, 189^,  is  $15,623.45,  distributed 
as  follows: 

Office  expenses  (main  office) $3,830.01 

Other  administrative  expenses 1,598.29 

Dredging  Old  River : 

MaterialB I $481.92 

Wages 2,514.80 

8ub«istence 533.28 

3,530.00 

Snrveys 14.00 

Bopairs  to  plant 3,5n.33 

Care  of  plant 2,742.37 

New  plant 397.45 

Total , 15,623.46 

Money  state^nenU 

IHPROVINa  ATCHAFALAYA  AND  RED  RIVERS,  LOUISIANA. 

July  1, 1897,  balance  unexpended $82,961.32 

June  30, 189B,  amount  expended  during  fiscal  year 15, 623. 45 

July  1, 1898,  balance  unexpended 67,337.87 

July  1, 1898,  outstanding  liabilities $100.58 

July  1, 1898,  amount  covered  by  uncompleted  contracts 2, 500. 00 

2,600.58 

July  1,1898,  balance  available 64,737.29 
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NEW  ORLEANS  HARBOR. 

During  the  past  season  all  of  the  available  plant  of  the  district  has  been  in  n 
at  Giles  Bend,  and  nothing  therefore  has  been  done  at  New  Orleans  Harbor.  Ope 
ations  have  been  confined  to  making  necessary  repairs  to  the  floating  plant  at  t] 
Government  depot. 

During  the  month  of  November,  1897,  serious  caving  occurred  at  Algiers  Point  ai 
in  the  Third  district  reach,  immediately  below  the  last  spur  of  the  system. 

The  cave  at  Algiers  l^oint  was  quite  large  and  destroyed  a  great  deal  of  valuah 
property.  A  survey  of  the  locality  had  been  previously  made,  pursuant  to  inntrn 
tions  from  the  president  of  the  MiHsissippi  River  Commission,  and  on  November  : 
the  following  project  was  submitted  for  the  protection  of  the  point: 

"Prior  to  the  date  of  the  survey  the  bank  had  caved  above  and  below  the  fen 
landing,  carrying  away  the  landing  and  the  greater  part  of  the  ferry  house.  Sin 
the  couipletion  of  the  survey  there  baH  been  another  hirge  cave  a  short  distance  abo^ 
the  ferry;  the  Grand  Isle  depot  was  destroyed, and  the  levee  carried  into  the  rivi 
for  a  distance  of  about  400  feet.  This  cave  has  not  yet  reached  a  settled  conditio 
and  the  bank  is  still  slowly  crumbling  away  at  the  top. 

*'The  break  in  the  levee  will  necessitate  the  construction  ora  new  line  some  di 
tance  to  the  rear,  which  will  be  expensive  to  build  and  will  throw  outside  the  levi 
line  property  valued  at  about  $100,000,  consisting  principally  of  small  stores  ai 
residences. 

"The  upper  side  of  Algiers  Point  has  been  known  as  a  caving  bank  for  years, 
does  not  wear  away  perceptibly,  little  by  little,  but  at  intervals  of  years  caves  awi 
in  large  masses,  destroying  an  acre  or  two  of  land  at  a  time. 

**The  water  offshore  is  generally  over  100  feet  <leep.  At  low  water  there  is  litt 
or  no  current,  as  the  enormous  cross  section  of  the  river  gives  it  a  carrying  capaci 
far  in  excess  of  low- water  requirements.  On  the  other  hand,  during  high  water  tl 
carrying  capacity  of  the  river  at  this  point  is  taxed  to  the  utmost. 

"A  comparison  of  the  soundings  taken  in  1894  with  those  recently  taken  shoi 
that  much  erosion  has  taken  place  in  deep  water;  the  banks  have  uniformly  increaa 
in  steepness,  so  that  for  long  distances  above  the  point  where  no  caving'  has  tak' 
place  for  many  years  it  is  now  imminent.  There  are,  in  fact,  many  places  where  t 
bank  is  now  much  steeper  than  it  was  at  the  points  where  it  has  already  caved  tb 
season. 

"To  put  a  mattress  revetment  on  a  bank  of  this  character  in  its  present  conditii 
would  merely  be  to  invito  its  destruction;  for,  while  it  would  doubtless  preve 
further  erosion  of  the  bank,  it  would  add  nothing  to  its  stability,  which  is  alrea4 
impaired. 

"If  a  system  of  spur  dikes  at  ordinary  intervals  were  used,  experience  would  in( 
cate  that  the  points  propped  up  by  the  spurs  would  stand  for  a  long  time,  but  th 
the  rest  of  the  bank  would  cave  even  to  the  extent  of  stripping  the  foundation  m 
from  around  the  spur  proper,  and  thereby  nltimately  compassing  the  destruction 
the  spur  itself. 

"On  the  other  hand,  it  seems  to  me  probable  that  before  this  work  can  be  nndc 
taken  the  steepest  portions  of  the  bank  will  have  caved  off  and  the  slopes  to 
protected  will  have  become  more  moderate. 

"The  people  of  Algiers  are  naturally  very  anxious  to  see  the  work  begun  at  one 
but  any  work  done  now  would  be  extraordinarily  expensive,  and  it  would  hardly 
practicable  to  accomplish  enough  to  be  of  any  use.  All  of  the  plant  of  the  distri 
IS  now  actively  at  work  at  Giles  Bend,  and  even  if  plant  could  be  borrowe<l  frc 
the  Third  district  we  could  hardly  get  organized  and  at  work  before  special  diffici 
ties  would  have  to  be  met  by  reason  of  the  drift  brought  down  by  the  rising  rive 
and  these  difficulties  have  never  been  overcome  heretofore  except  at  great  exper 
and  risk.  Finally,  no  considerable  amount  of  work  could  be  done,  even  if  the  ri 
and  expense  were  justifiable,  before  operations  would  necessarily  be  int«rmpted 
the  flooding  of  the  low  willow  bars,  where  the  materials  for  construction  8 
obtained. 

"I  assume,  therefore,  that  this  work  will  not  be  undertaken  until  next  season,  a 
would  recommend  that  a  system  of  11  spur-dikes  be  constructed  with  intervals 
about  450  feet,  beginning  at  the  lower  Gouldsboro  spur,  known  as  No.  6,  and  cxtec 
ing  to  below  the  ferry  landing  at  Algiers,  as  shown  on  the  accompanying  drawing 

"The  foundation  mats  should  be  400  feet  by  150  feet,  and  the  spurs  should  be  bo 
to  a  slope  of  1  in  3  from  low- water  mark  and  not  less  than  two  cribs  high. 

"The  length  of  bank  to  be  protected  is  about  5,000  feet  and  the  field  cost  of  tl 
work  would  be  about  $15  a  foot.  To  provide  for  buttressing  the  portions  of  t 
bank  between  spurs,  where  the  slope  of  the  bank  greatly  exceeds  1  in  2i,  two  spec 
buttresses  built  of  two  cribs  without  foundation  mats  will  be  placed  in  each  an 
interval,  the  lower  crib  to  be  the  longer  and  not  less  than  28  feet  wide.  As  the  c< 
formation  of  the  bank  will  probably  undergo  considerable  changes  between  nt 
and  the  time  of  doing  the  work,  the  special  buttresses  are  not  shown  on  the  nu 
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bntl  wonlcl  estimate  their  field  cost  at  aboat  $7  per  rnnniiig  foot  of  bank,  which. 
would  make  the  total  estimate  for  the  work  as  follows : 

Estimate. 

5,000  feet  of  spnr  dike  bank  protection,  at  $15 $75, 000 

5,1)00  feet  ofadditional  buttressing,  at  $7 35,000 

Administration  and  contingencies  (10  per  cent) 11, 000 

Tot4il 121,000 

I  have  now  on  hand  a  balance  of  $51,500  from  t'.io  last  api>i-opi'iation  for  New 
Orleams  Harbor,  of  which  about  $1,500  will  be  needed  for  repairs  to  the  lower  spnr 
in  the  Third  district  series,  which  is  threatened  by  a  recent  cave  immediately  below 
it.  If  no  other  serious  caving  occurs  this  season  on  the  New  Orleans  side,  the 
Kmainder  of  the  above  balance  would  be  available  for  Algiers  Point,  and  I  would 
recommend  its  application  to  the  execution  of  the  above  project,  with  such  addi- 
tional funds  as  the  Commiasion  may  be  able  to  allot. 

The  urgency  of  the  work  in  New  Orleans  Harbor  has  long  been  known,  and  an 
ippropriaiion  of  $300,000  has  been  asked  for  annually  for  many  years,  but  only  about 
one-sixth  of  the  amount  has  been  appronriated  on  the  average.'' 

The  above  project  was  approved  March  1,  1898,  and  it  is  expected  that  work  will 
1>e  bo^un  as  soon  as  practicable  after  the  present  high  water  has  subsided,  working 
from  the  lower  end  upward  as  far  as  the  available  funds  will  permit. 

For  further  details  connected  with  the,  work  of  repairs  and  inspection,  reference  is 
made  to  the  accompanying  report  of  Mr.  H.  S.  Douglas,  assistant  engineer. 

To  secure  economy  in  the  management  of  the  improvement  of  New  Orleans  Har- 
W,  appropriations  of  not  less  than  $200,000  per  annum  are  necessary.  In  this  con- 
DectioD  it  18  to  be  observed  that  floating  plant,  consisting  of  wooden  bargee  and 
steamboats,  deteriorates  very  rapidly  in  this  climate,  and  this  action  goes  on  just  as 
apidly  when  the  plant  is  idle  as  when  it  is  at  work.  There  are  other  heavy 
expeDRes,  for  watchmen  and  superintendence,  that  can  not  be  avoided  when  the 
plant  is  idle,  so  that  the  cost  of  the  work  done  in  New  Orleans  is  greatly  increased 
oyXhe  irregularity  and  inadequacy  of  the  appropriations. 

The  amount  that  can  bo  profitably  expended  during  the  fiscal  year  ending  June 
30, 1900^  is  $300,000.  If  this  amount  cnn  not  be  appropriated  at  once,  an  important 
saving  in  the  cost  of  the  work  could  still  be  secured  by  placing  it  under  the  contin- 
uing contract  system,  which  would  enable  the  engineer  in  charge  to  look  ahead  and 
c^rry  on  the  work  systematically.  This  can  hardly  be  done  when  large  appropria- 
tions are  made  some  years,  and  there  is  no  certainty  whatever  whether  there  will  be 
tt;  at  all  for  the  next  year. 

Ilie  amount  expended  from  June  30,  1897,  to  June  30,  1898,  is  $6,655.44,  distributed 
M  follows: 

Office  expenses  (main  office) $1,130.39 

Other  administrative  expenses * 1,587.88 

Construction,  materials •- 1,128.74 

Kepairs  to  plant 1,610.59 

Care  of  plant 319.99 

Jfew  plant 877.85 

Total 6^655.44 

Money  statement. 

IMPROVING  HARBOR  AT  NEW  ORLEANS,  LA. 

J«ly  1, 1897,  balance  unexpended $57,907.30 

''one  18, 1898,  amount  transferred  from  appropriation  for  Lake  Providence 

Keach 10,000.00 

J^ne  18, 1898,  amount  transferred  from  appropriation  for  prevention  of 

cat-off  at  Giles  Bend,  Miss 40,000.00 

107,907.30 
JnneSO,  1898,  amount  exi>ended  during  fiscal  year 6,655.44 

Jnlyl,  1898,  balance  unexpended 101,251.86 

Joly  1,1898,  outstanding  liabilities $240.20 

''™ly  1, 1898,  amount  covered  by  uncompleted  contracts 10, 475. 00 

10,715.20 

J%  1, 1898,  balance  available 90,536.66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  300, 000. 00 
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DRKDOIKO  BARS  BELOW  NATCHEZ. 

The  bars  in  the  Mississippi  River,  at  Natchez  Island,  Ford's,  Terras,  and  Tnni< 
caosed  some  difflcnlty  to  navigntion  during  low  water  this  season. 

In  compliance  with  tele^i^aphic  instractions  from  the  president  of  the  MiBsissii 
River  Commission,  the  dredge  Ram  was  seut  to  Ford's  Crossing  on  November  27.  ^ 
was  stationed  there  for  fifteen  days  to  bnoy  the  channel  and  assist  steamboats  o^ 
the  bars  below  Natchez,  should  the  necessity  arise;  bnt  no  assistance  was  require 
and  no  dredging  became  necessary.  Tbe  river  having  risen  snfficiently,  the  H 
was  withdrawn  on  December  12  and  returned  to  New  Orleans. 

The  exact  condition  of  these  bars  is  not  well  known;  the  river  is  very  wide  a 
the  channel  not  well  marked,  so  that  it  is  doubtful  whether  vessels  go  ngioiind 
account  of  an  actual  lack  of  water,  or  because  they  happen  to  be  out  of*  tbe  cbann 

It  is  believed  that  much  of  the  difficulty  that  has  been  experienced  heretofore  c 
be  obviated  by  statiouing  the  small  steamboat  Mubi/  at  these  bars  early  in  the  m 
son,  to  keep  track  of  the  shifting  chaunel  and  keep  it  thoroughly  buoyed. 

The  amount  expended  from  June  30,  1897,  to  June  30,  1898,  is  $542.18,  distribnt 
as  follows : 

Administrative  expenses $44. 

Dredge : 

Materials $120.00 

Wages -. 28r>.00 

Subsistence 90.18 

495. 

Care  of  plant 3. 

Total 542, 

Money  statement, 

DKKDOE8  A^D  DKBDGINO. 


Amount  allotted 

.Tune  30,  1898,  amount  expended  during  fiscal  year  . 


$542 
542 


PLAKT. 

All  of  the  plant  of  the  district  is  in  excellent  condition,  better  than  at  any  ti 
since  I  have  been  in  charge. 

The  hull  of  the  towboat  Osceola  having  decayed  beyond  the  point  of  economi 
repair,  she  was  condemned  during  the  year,  and  a  contract  has  been  made  for  \ 
construction  of  a  steel  towboat  with  compound  engines,  to  be  completed  and  del 
ered  during  the  coming  season. 

In  order  to  maintain  the  plant  in  a  prj^per  state  of  efficiency,  it  will  be  necessj 
to  nnrohase  shortly  four  or  more  new  barges. 

Work  is  now  in  progress  on  plans  for  these  barges,  which  experienoe  has  sho 
should  be  built  entirely  of  steel,  or  at  least  have  steel  frames. 

The  report  of  Mr.  H.  8.  Douglas,  on  repairs  to  plant,  is  herewith  appended. 

The  amount  expended  from  June  30, 1897,  to  Jane  30, 1898,  is  $11,808.12,  distriba 
as  follows: 

Office  expenses  (main  office) $172 

Other  administrative  expenses 1,570 

New  plant 2,379 

Repairs  (hired  labor) : 

Materials $3,469.53 

Wages 4,009.57 

7,479 

Care  of  plant 206 

Total :..     11,808 

Money  statement 

PLANT. 

July  1, 1897,  balance  unexpended $10,000 

Amount  allotted,  act  of  June  4, 1897 20,000 

30,000 
Jane  30, 1898,  amount  expended  durtngfiscal  year 11,808 

July  1, 1896y  balance  unexpended 18, 191 
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July  l,18!l8,ontetttDdingUabiliti€« $483.64 

July  1, 1898, amount  covered  by  ooDtract 7,656.54 

$8,140.08 

July  1,1898,  balance  available 10^05L80 

SURVXT8,  OAUOBS,  AND  OBSERVATIONS. 

The  Borvey  of  Algiers  Point  and  the  sarvey  of  the  rill  dams  in  the  Atchafalaya 
Eiver,  both  of  whicn  Have  been  reported  elsewhere,  constitute  the  only  work  of  this 
character  done  daring  the  past  year. 

The  gange  at  Barbres  Landing,  at  the  Junction  of  the  Red  and  Atchafalaya  rivers, 
haa  been  maintained  as  heretofore. 

The  amoont  expended  from  Jnne  30, 1897,  to  Jane  80, 1898,  is  $880.71,  distributed 
as  follows: 

Office  eocpenses  (main  office) $10.06 

Other  adiministiative  expenses 153.08 

Field  work  and  drafting: 

Materials $0.50 

Wages 876.40 

Subsistence ^ 87.81 

464.71 

Repairs  to  plant 7.18 

Care  of  plant .94 

New  plant 44.80 

Total 680.71 

Money  statement. 

8URVST8,  OAUGBS,  AND  OBSERVATIONS. 

Jnly  1, 1897, balance  unexpended $3,140.38 

August  25, 1897,  amount  allotted  for  survey  of  Algiers  Point 500. 00 

8,640.33 
June  30, 1898,  amount  expended  daring  fiscal  year 680.71 

July  1, 1898,  balance  unexpended 2,959.62 

July  1, 1898,  balance  available 2,959.62 

LEVEES. 

For  work  connected  with  levee  construction  and  maintenance,  the  district  is  sub- 
divided into  several  levee  districts,  as  follows: 

The  L*ower  Tensaft  Levee  district,  right  bank,  which  extends  from  the  upper  limits 
of  the  Fourth  district,  opposite  Warren  ton,  to  the  month  of  Red  River.  In  this  dis- 
trict the  levee  system  is  continuous  from  the  upx>er  end  to  a  point  5  miles  below 
Fairview  Landing,  131.5  miles  by  river,  leaving  about  26  miles  unprotected. 

The  Atchafalaya  Levee  district,  ri^bt  bank,  which  extends  from  the  mouth  of  Red 
Siver  to  the  head  of  Bayou  Lafourche,  a  distance  of  122  miles  by  river.  The  levee 
system  is  continuous  in  this  district. 

The  Lafourche  Levee  district,  rieht  bank,  which  extends  from  the  head  of  Bayou 
Lafourche  to  New  Orleans.  The  distance  by  river  is  78  miles,  and  the  levee  system 
is  continuous. 

The  Barataria  Levee  district,  right  bank,  which  extends  from  New  Orleans  to  the 
Head  of  the  Passes,  82^  miles.  The  levee  system  is  continuous  down  to  the  Jump, 
71.5  miles. 

The  Homochitto  Levee  district,  left  bank,  created  by  a  resolution  of  the  Mississippi 
Biver  Commission  November  19, 1894,  which  extends  from  the  mouth  of  the  Yazoo 
Birer  to  Baton  Rouge,  238.5  miles  by  river.  There  are  as  yet  no  levees  in  this 
district,  except  a  few  detached  lengths  buUt  by  private  parties. 

The  Pbntcnartrain  Levee  district,  left  bank,  which  extends  from  Baton  Rouge  to 
Kavr  Orleans,  123.5  miles.    The  levees  are  continuous. 

Tho  Lake  Borgne  Levee  district,  left  bank,  which  extends  from  New  Orleans  to 
the  Head  of  the  Passes,  91  miles.    The  levee  system  at  present  only  extends  to  Fort 
Si.  Philip,  covering  70  miles  of  the  river. 
Attention  is  invited  to  the  accompanying  report  of  Mr*  W.  J.  Hardee,  assistant 
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The  funds  available  for  levee  constrnction  in  this  district  May  1, 1897,  amoo 
to  $101,584.91.  This  amoant  was  subsequently  increased  to  $777,734.91  by  the  f 
ments  made  from  the  appropriations  of  June  4  and  July  19, 1897. 

The  contracts  for  levee  conRtiiiction  awarded  during  the  year  covered  by 
report  amount  to  3,392,206  cubic  yards,  at  an  average  price  of  14.12  cents,  as  comj 
with  1,774,830  cubic  yards,  at  10.99  cents  for  the  preceding  year.  The  marked  iuc 
in  cost  is  due  in  part  to  the  fact  that  the  contracts  made  happened  to  be  in  loca 
where  the  work  is  always  more  expensive  than  the  average,  but  mainly  to  the 
date  at  which  the  funds  became  available. 

COST  OF  LKVEE  BUILDING. 

The  construction  and  maintenance  of  an  effective  levee  system  is  an  nnderta 
of  such  vast  magnitude  that  it  is  only  financially  practicable  on  condition  of  | 
economy  in  the  expenditui'e  of  the  available  funds.  The  following  table  shows 
the  cost  of  levee  building  has  varied  in  my  district  during  recent  years : 


Year. 

QnAntity. 

C 
per 

y 

IgOO 

CubicyardB. 

896.000 
1,410,000 

908,000 
8,142,000 
8,589,000 
8,414.000 
4.6S8,000 
1,775,000 
3,392,200 

a 

1801 

1802 

Ig93 .            

1894 

1805 

1896 

1897 

1898 

It  will  be  observed  that  the  average  price  paid  in  1896  was  less  than  one-half 
paid  in  1893,  making  it  possible  to  do  mur.e  than  twice  the  amount  of  work  wit! 
same  amount  of  money.    On  the  other  hand,  since  1896  there  has  been  a  ma 
increase  in  the  price  paid ;  so  that  for  the  current  fiscal  year  the  cost  of  the 
exceeds  by  about  40  per  cent  the  cost  of  the  same  work  in  1896. 

While  tnere  are  other  factors  which  to  a  certain  extent  afi^ect  the  question  o: 
average  annual  price  of  levee  work,  there  is  no  doubt  whatever  that  the  policy 
sued  this  year  in  making  contracts  is  largely  responsible  for  the  great  increa 
the  cost  of  the  work  which  has  recently  taken  place. 

We  have  this  year  been  compelled  to  conduct  our  business  on  the  extrava 
principle  of  obstructing  our  own  work  and  cornering  our  own  market,  and 
investing  heavily  at  the  high  prices  we  had  ourselves  created. 

The  allotments  for  levee  construction  below  Cairo  for  the  past  ffscal  year  amoi 
to  $1,674,200,  which,  at  10.3  cents  per  cubic  yard,  would  correspond  to  about  16,00 
cubic  yards  of  earthwork.  This,  in  connection  with  the  similar  amount  of 
done  by  the  local  levee  boards,  is  an  enormous  year's  work,  which,  for  econoi 
results,  would  tax  to  the  utmost  the  working  capacity  of  all  the  contractors  o 
river  for  the  whole  twelve  months  of  the  year. 

But  instead  of  our  allowing  them  twelve  months  to  do  the  work  this  year,  the 
appropriations  did  not  become  available  until  fall,  and  the  extremely  vali 
months  of  June,  July,  August,  and  September  were  entirely  lost. 

In  order  to  be  ready  for  the  succeeding  high  water  the  date  of  completio 
contracts  had  to  be  set  at  March  1,  so  Uiat  practically  contractors  had  onl^ 
months'  time  in  which  to  accomplish  a  very  large  year's  worlc,  and  these  five  m< 
those  when  the  days  are  the  shortest  and  the  work  most  likely  to  be  interrupte 
wet  weather,  which  converts  the  dry,  easily-handled  earth  into  heavy  impassable 

It  is  manifest  that  economical  work  can  not  be  done  under  the  above  condit 
a  premium  must  be  paid  contractors  for  the  extra  difficulties  we  compel  them  to 
and  the  extra  sneed  we  exact  of  them.  But  in  addition  to  the  above  obstructic 
economical  work,  it  is  patent  to  any  business  man  what  must  be  the  result  of 
denly  throwing  upon  the  market  at  one  time  a  volume  of  work  far  in  excess  of 
all  of  the  available  forces  on  the  river  can  possibly  accomplish.  Competition  is 
lutely  killed  and  contractors,  big  and  little,  are  placed  in  a  position  to  demand 
price  they  choose. 

It  was  under  the  above  conditions  that  last  season's  work  was  put  under  coni 
and  the  result  is  well  shown  by  the  price  paid. 

These  difficulties  eould  largely  be  obviated  by  authorizing  the  district  offic 
make  contracts,  as  was  formerly  the  practice,  in  advance  of  appropriations,  pay 
to  be  made  whMi  Congreaa  ahall  hAye  appropriated  the  funds.    Ir  this  way  a 


APPENDIX  X  X — ^BEPOBT  OF  MISSISSIPPI  BIVEB  COMMISSION.      3423 

unonnt  of  money  can  be  saved,  a  great  deal  more  work  can  be  done  dnring  the  year, 
uid'mach  of  it  can  be  done  in  time  to  be  well  compacted  and  sodded  before  it  will 
have  to  be  exposed  to  a  flood. 

HIGH  WATKR. 

The  river  has  been  oat  of  its  banks  twice  this  season;  it  rose  rapidly  to  43.1  feet 
at  Vicksburg  in  Febrnary,  then  fell  to  19.5  feet  in  March,  and  again  rose  to  49.4  feet 
in  April.  With  one  exception  this  is  the  highest  ^aage-reading  record  at  Vicksbnrg, 
and  it  is  the  highest  ever  carried  to  the  Gnlf  without  a  crevasse  in  the  levee  line. 
As  Red  River  remained  extraordinarily  low  throaghont  the  season,  the  high  water  of 
l^i8  was  excessive  in  the  Lower  Tensas  district  only;  in  this  district  the  system  of 
depots  at  intervals  of  5  miles  along  the  levee  line  had  been  established  and  equipped 
with  emergency  outfits  of  skiffs,  tools,  lumber,  etc. ;  competent  inspectors  were 
placed  in  charge  of  them  as  soon  as  the  flood  reached  serious  proportions.  The  fol- 
lowing is  the  letter  of  instructions  given  these  inspectors : 

"Yoaare  hereby  assigned  to  hi^h -water  duty,  as  inspector,  on  15  miles  of  the  levee 
line  of  the  Lower  Tensas  Levee  district,  embracing  the  three  sections  pertaining  to 
Depots  Nos.  — ,  — ,  and  — .    You  will  reside  at  or  near  Depot  No.  — . 

"1.  Depots,-— At  each  of  these  depots  there  will  be  a  man  employed  by  this  office 
who  will  be  under  yonr  orders ;  he  will  have  charge  of  emergency  supplies  belonging 
to  the  United  States  and  furnished  for  the  use  of  the  local  levee  authorities  for  the 
protection  of  the  levee  line  dnring  high  water. 

"It  shall  be  the  duty  of  these  men,  who  will  at  all  times  remain  at  their  depots,  to 
mue  tools  and  materials  on  the  order  of  the  levee  commissioner  or  his  i^ent,  taking 
receipt  for  the  articles  delivered. 

"f.  Intpection.— It  will  be  your  duty  to  carefully  inspect  every  foot  of  the  15  miles 
of  your  line  daily. 

"5.  Weeds.— yfhereyeT  the  back  of  the  levee  is  so  overgrown  as  to  interfere  with 
Msy  and  thorough  inspection,  the  weeds  and  grass  should  be  cut  at  once. 

''4.  Drainage, — Wherever  tne  back  of  the  levee  becomes  wet,  drainage  should  at 
oDce  he  provided  by  means  of  narrow  V-shaped  gullies,  a  few  inches  deep,  on  the 
bick  of  the  levee,  to  carry  the  water  off  the  slope  quickly,  so  that  the  levee  may  not 
become  saturated ;  a  shallow  seepage  ditch  should  be  dng,  about  2  feet  clear  of  the 
base  of  the  levee,  to  receive  the  water  from  the  slopes,  which  should  then  be  con- 
tacted as  frequently  as  possible  to  some  line  of  natural  drainage  in  rear  of  the  levee. 

"5.  Watchmen, — Whenever  the  water  in  the  river  gets  to  within  3  feet  of  the  crown 
of  the  levee  there  should  be  a  day  watchman  and  a  night  watchman  for  every  "2^ 
miles  of  levee  line. 

"Whenever  at  any  point  the  back  of  the  levee  shows  leaks  or  signs  of  sloughing, 
("Yen  if  the  river  has  not  reached  the  height  of  3  feet  below  the  crown  of  the  levee, 
the  day  and  night  watchmen  should  be  put  on  duty;  if  the  conditions  become  spe- 
cially dangerous,  the  length  of  the  beat  of  these  watchmen  should  be  reduced  accord- 
^gly?  even  in  some  cases  to  such  a  degree  as  to  Enable  the  watchman  to  cover  every 
foot  of  his  beat  at  least  once  in  every  naif  hour.  All  watchmen  are  to  be  employ ea 
•fid  paid  by  the  local  authorities,  and  it  will  be  your  duty  to  report  to  the  levee 
commissioner,  or  his  agent,  when  and  where  you  think  they  are  necessary. 

'•6.  Wave  wash, — Where  the  levee  is  being  iniured  by  wave  wash,  the  inspector  will 
loake  a  careful  examination  of  the  extent  of  thn  probable  injury,  and  if  there  is  any 
nsk  of  the  safety  of  the  levee  being  imiiaired,  a  temporary  revetment  should  be 
ooDstructed. 

"in  the  general  case  it  is  cheaper  to  replace  wave  wash  after  the  river  has  fallen 
^ban  to  undertake  to  prevent  it  with  revetments. 

"7.  Belationa  ivith  local  authorities.— The  inspector  will  take  the  flrst  opportunity 
^meet  the  local  levee  commissioner  and  will  cultivate  harmonious  and  cordial  rela- 
tions with  the  people  of  the  district,  familiarizing  himself  with  the  resources  of  the 
locality. 

I' He  will  inform  the  local  levee  commissioner,  or  his  agent,  reporting  the  fact  to 
this  office,  whenever  in  his  judgment  it  becomes  necessary  to  take  any  of  the  pre- 
cautions indicated  above.  The  question  as  to  whether  the  work  shall  actually  be 
<ione  will  rest  of  course  entirely  with  the  local  authorities,  on  whom  the  expense 
lUQst  necessarily  fall. 

"8.  BeporU.— Yon  will  submit  a  report  at  the  end  of  every  week,  stating  the  gen- 
^  condition  of  the  levee  line  on  your  beat;  also  anything  of  particular  interest 
which  may  have  occurred.'' 

The  system  outlined  above  worked  well,  and  it  will  be  extended  to  the  other  levee 
districts  dnring  the  coming  year. 

The  great  improvements  that  have  been  made  in  the  levee  line  dnring  recent  years 
leaves  tendency  to  develop  a  dangerous  overconfidence  in  the  minds  of  all  concerned. 
Constant  effort  will  be  necessary  to  keep  in  mind  the  fact  that  a  levee  line  is  like  a 
ibrtiflcatioiiy  a  good  line  of  d^ense  to  fight  behind,  bat,  like  all  other  fortifioationsy 
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bowoTer  stTfiii^f  it  mnat  he  Bctlvelj  defeocled  or  its  apparent  Btrength  will  c 
the  magnitudt?  of  the  iiltimjitediKaater. 

When  a  lev©©  haa  6  feet  of  water  agftiuBt  it  there  ii  always  sufficient  dai 
to  justify  and  clem  and  »  daily  in  spec  lion.  Thirt  is  an  important  pduoipli 
not  yt?t  wou  g4'(H':rul  recDjiTiiitioii  on  tbe  Miflsia.HippL 

No  work  him  been  done  iu  the  Homtichitto  Levee  district,  there  hav 
fluids  availabJe. 

The  details  of  the  work  accomplished  during  the  year  in  the  ether  i 
giv^u  iu  the  following  tables i 

Ft^urth  district  Itveetf  1897-BS, 
LOWER  TENSAS  LEVEE  DISTKlCT. 


Ho. 


Hame  of  leree. 


Evergreen; 

t^«H.-tii>D  a 

SoctJon  1 ..... 

SecUcui  5.-... 

Section  S  ...>H 
'Winter  quiirt*TT&: 

Section  1 

S«Qti«D  2 

Bondarfttit>  sectlciii 

3. 
Cpttii^Q  Home^  Mo- 
tion !. 
Harpera^  ftecUou  2. 

L'Ar^jetit 

L'Argeut  to  Gib- 

tk«tInD2 . 

SectioD  ^  ..**.H 

Seotiodifi. 

SaoiioD  i* 

SdctioD  7 

tiectIoiiS.*...H 
Seetionft.  — .. 
S«oyon  10.^.., 
S<H!tiop  11...., 
SeiTttonlZ 

Sei-ttoti  1^. 

S^lion  2  ....«, 

!>o-4::tioti  3  ...... 

Soctinrt  la,,... 
Riflb   Point,  tee- 
Tton  S. 

M&rvlUe .- 

Murrllle  to  Grce  aa . 

E$«ceJmi  B 

l^ecUDQ  7  »,,,*^ 
Seotion  S..,.., 
tiectiun  t  .,..^, 

Seotiou  1-^...,, 
BeciioD  14.,.. H 
Seotian  10..... 

Sertion2a 

Bisettoii3]  ,,^_, 

eeetionS'i 

Seolioti2a.,.., 

S«Mrtion  24,..., 

Anbley  to  F«lr- 

Seotlon  1... „. 
Sectioii7..,>., 
Bectiou  S._,,., 

Gtaftscook ....-.,., 


Mile* 
b«low 
Cttiro. 


837 
537 
637 
037 

040 
640 
043 

«G0 

091 

«G6 


0]^ 


Odd 

080 

710 
712 

715 
715 
71S 
715 
71  & 
715 
715 
715 
715 
715 
715 
716 
715 


725 
7^ 
735 

7S5 
72a 


Eank. 


Cim  tractor. 


BattO'BHeD. 
do 


.do. 


CharlH  O'Donnell . 

.-...lio 

J mM-iktiicy  ...... 


Cr  J>,  L<Kp*?r  . 


John  Bcolt  &r  !}uijfi . 


G*rl>bli&0'Kdl-.,. 

.,..  do. _._.-.. 

...  .do. - 

do 

.....do...................... 

dip - 

T.  A,  llelgaAOD. 

do. ...._ 

....do ,.....,.,.,. 


Qelgfuon  Bi^a 

do  ...,..,.„,,.. 

do 

do. 

Maoiatng  Sc  GiUnon  . 


JamcLi!  E.Miirloir, 
do 


C.K.  Ponder ...,—,. 

Bitliyjirlufl ..,. 

do 

.....do 

ChmrluO'DoDuell.. 

il« 

.,...dct 

Jmaes  K,  M4rl  0 w . , . 

do 

.-...do..—..- 

.....do .__...._ 

do 

....,do. 


D.P.Lylw.... ... 

..,,  do 

do,. , 

..--d*>  .. .p.....*....., 

C,L.Bl»k» 


of  lino. 


wjm 

1,100 
1,147 

2,853 

7,070 

3,970 

n.5l7 
0,314 


STO 

7U0 

1,0' itf 

mt 

900 

Sum 
7uo 

700 
7U0 


800 
S52 
74Ji 

mm 

4,200 

4,953 
4,051 


flOO 
700 


aoD 

1,000 

767 
1.200 
1,^00 

i,aoo 

i.aoo 


2.t85 
3,000 
3,  2SV 
1.052 
1,5211 
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FoMTih  dUtriei  levels,  1897-9S-<)otilinned. 
LOWK&  TSNSAS  LKVSX  DISTKICT-Gontiiiaed. 


Seotion. 

ATerage  height. 

Work 

com. 

pleied. 

Ko. 

Vame  of  leree. 

Crown 

Land 
slope. 

Rlror 
slope. 

Hew  or 
enlargement* 

Above 

old 
leveo. 

Oronnd 
surface. 

Date  of 
oontrsct. 

^eil. 

Feet. 

Feet. 

1806. 

1807. 

1 

Sections 

3  tol 

8  to  1 

4.8 

11.1 

Ooi.    15 

Oct    2S 

2 

Sw-tioiii 

3  to  1 

8  to  1 

do 

4.4 

11.1 

....do... 

1)0. 

1 

Sections 

3  to  1 

8  to  1 

do 

4.3 

11.1 

....do... 

Not.    4 

4 

Sections 

Stol 

8  to  1 

do  ........ 

4.1 

ILl 

....do... 

Dec.     7 

Wintttr  qi  *  tan: 

i 

Section  I 

3  to  1 

8  to  1 

.....do  ....•■.. 

8.0 

118 

Sept.   5 

Not.  is 

0 

Secii«n2 

3  to  1 

8  to  1 

do 

4.1 

13.1 

....\lo    .. 

l>ec  20 

7 

Bondimnt,ii6otion 

8. 
Cottage  HoiD«,Me- 

tion  1. 
Harpen.  Motions. 

Stol 

3  to  1 

do 

8.0 

0.7 

Oct.    15 

Dec  21 

8 

Stol 

Stol 

do 

17 

11.4 

Sept.    S 

Sept    8 

1 

Stol 

Stol 

do 

13 

1L7 

....do... 

Sept.  38 

1 

1807. 

18111 

10 

L'Argent 

Stol 

Stol 

New 

AS 

110 

Sept.  87 

Part 

L  Argent  to  Gib- 

sons: 

U 

SeetlOD  1 

Stol 

Stol 

Bnlnrgemefnt . 

8.0 

118 

Sept.    1 

Feb.  11 

1807. 
Dec.   28 

u 

Sections 

S  to  1 

3  to  1 

do 

8.8 

18 

....do... 

u 

Seition  8 

3  to  1 

3  to  1 

do 

8.0 

18 

....do... 

Nov.  17 

u 

Section  4 

Stol 

8  tol 

^"^ 

8.0 

1A8 

....do... 

Oct    20 
1801 

15 

Secticn  6 

Stol 

Stol 

do 

AS 

IS 

....do... 

Jan.  18 

1887. 

Not.  so 

M 

Sectionfl 

Stol 

Stol 

do 

8.0 

lis 

....do... 

17 

Section? 

3  to  1 

8  to  1 

do 

8.8 

17.7 

....do... 

Nov.  26 

U 

Sections 

3  tol 

3  to  1 

do 

A8 

17.7 

....do... 

Oct    20 

1» 

Sections 

Stol 

8  to  1 

do 

4.7 

17.7 

....do... 

Nut.  30 

» 

Section  10 

Stol 

Stol 

do 

AS 

17.7 

....do... 

Dec.   20 

1898. 

Feb.  11 

21 

Section  U 

Stol 

8  tol 

do 

A6 

17  J? 

....do... 

22 

Section  IS 

Delhi: 

Stol 

Stol 

do 

AO 

17.7 

....do... 

Feb.  15 

23 

Section  1 

Stol 

8  to  1 

do 

A4 

10.2 

Sept.  37 

Apr.    4 

24 

Sections 

8  to  1 

3  to  1 

do 

AS 

16.2 

....do... 

Apr.  26 

2» 

Sections 

S  to  1 

Stol 

do 

4 

16.2 

....do... 

Dow 

28 

Section  IS 

8  to  1 

3  to  1 

do 

AS 

16.2 

....do... 

ll»6. 
OoA    15 

Do. 

V 

Bifle  Point^see. 

Stol 

Stol 

do 

AS 

11 

Har.  U 

tion  3. 

1897. 

28 

MorviUe 

Stol 
Stol 

Stol 
Stol 

do 

.....do   .....a.. 

17 
10 

7.1 
11 

Sept    S 
...do  ... 

Deo.   13 

29 

MorvilletoOreena. 

Deo.  20 

£speranzn : 

1887. 

1898. 

» 

Sections 

Stol 

Stol 

do 

S 

110 

Dec.  10 

Apr.    1 

» 

Section? 

Stol 

Stol 

do 

AO 

20.8 

....do... 

Feb.  28 

» 

SecUonS 

Stol 

8  tol 

do 

A? 

20.8 

.-..do... 

Feb.     5 

33 

SeoUonS 

3  tol 

3  to  1 

do 

AO 

20.3 

....do... 

Apr.    4 

84 

Section  11 

3  tol 

3  tol 

do 

A? 

IS.  7 

Sept  27 

Jan.   17 

38 

Section  12 

Stol 

3  to  1 

do 

AO 

16.7 

..-.do... 

Apr.  11 

88 

Section  14 

S  to  1 

8  to  1 

do 

A  8 

15.7 

....do... 

Do. 

87 

Section  10 

Stol 

8  tol 

do 

A4 

15.7 

Not.  24 

Apr.  10 

88 

8oction20 

Stol 

8  to  1 

do 

A7 

15.7 

Oct    SO 

Mar.  18 

88 

.Section  21 

Stol 

3  to  1 

do 

AS 

15.7 

....do... 

Feb.    i« 

48 

S«;tion22 

8  tol 

3  to  1 

do 

AO 

16.7 

....do... 

Apr.  18 

4t 

Section  23 

3  tol 

8  to  1 

do 

6 

15.7 

....do... 

Mar.  18 

42 

Section  34 

Aahley    to    Fair- 
new: 

Stol 

8tol 

do 

10 

15.7 

....do... 
1896. 

Jan.   24 
1807. 

a 

Section  1 

Stol 

Stol 

.....no  ■.•■•••■ 

LO 

118 

Oct    20 

Part. 

44 

Section? 

Stol 

Stol 

.....do  ....••.• 

16 

110 

....do  ... 

Deo.  21 

41 

SeetionS 

Stol 

Stol 

do 

14 

110 

....do... 
1807. 

Do. 
1801 

18 

Stol 
Stol 

Stol 
Stol 

Now 

3 
IS 

7.4 
15.8 

Sept  37 
Oct    SO 

Feb.  13 

17 

Apr.  18 

KHO  98 216 
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Fourth  dUtriot  Iweei,  i^P7-a^— Continued. 
LOWAB  TBNSAS  LEYEB  DI8TBICT— Continued. 


No. 


Name  of  levee. 


Total 
yardage 
paid  for. 


Price 
per 
oabio 
yard. 


Total  coat. 


Diatance  from  oent«r  of 
levee  to  river  bank. 


Leaat. 


Oieat- 

eat. 


Aver- 
age. 


Nature  of  r 
Unk. 


Svenreen: 

Sections 

Section  4 

Sections 

Sections. 

Winter  qaartera : 

Seotionl 

Section2 

Bondorant,  section  8 . . . 
Cottage  Home,  section  1 
Harpers,  section  2 

L' Argent 

L*  Argent  to  Gibsons : 

Sectionl 

Section2 

Sections 

Section4 

Sections 

Sections 

Section? 

Sections 

SectionQ 

Section  10 

Section  11 

Section  12 , 

Delhi: 

Sectionl 

Section2 

Sections 

Section  12 , 

Rifle  Point,  section  3. . . 

Morville 

Morville  to  Greens , 

Esperanza: 

Sections , 

Section? 

Sections 

SectionO , 

Section  11 

Section  12 , 

8ecUonl4 

Section  19 

Section  20 

Section  21 , 

Section  22 , 

Section  23 , 

Section  24 

Ashley  to  Fairview: 

Sectionl 

Section? 

Sections 

Fairview 

Glaaacook 


Ou.ydi. 
IS,  648. 13 
16, 364. 39 
16,030.90 
16,810.?2 

89. 08?.  13 
89.456.29 
48,106.08 
36,  111.  82 
?8,S51.14 

90,626.40 

1S,28S.6? 

14,  ?95. 21 
12, 482.  SO 
15, 577. 19 
15,402.38 
14,211.28 
15, 205. 73 
13,947.90 
14, 556. 18 

15.  665. 66 
17, 198. 54 
16,609.48 

IS,  496.72 

16. 655. 09 
15, 589. 57 
14, 664. 28 

85. 864. 10 
28, 335. 76 
2S,?S8.0S 

16,111.61 
15,038.88 
14,284.60 
IS,  061. 36 
13, 743. 05 
14,685.54 
14, 730. 90 
5,494.06 
9. 265. 71 
15,082.55 
16.608.32 
16. 706. 35 
16,321.40 

15, 000. 00 
18,006.44 
14,384.46 
8,718.29 
44,909.82 


Oentt, 
9.43 
9.43 
9.43 
9.43 

14.60 
15.50 
8.50 
10.49 
14 

14.40 

13.46 
18.50 
12.45 
12.45 
12.45 
12.46 
13.95 
13.95 
13.95 
13.95 
13.95 
18.95 

18 

18 

18 

13 
9 

8.50 
9.90 

19.50 

19.90 

19.90 

19.90 

19 

19 

19 

17,50 

13.70 

13.70 

13.70 

13.70 

18.70 

10 
10 

9.24 
10.24 
20 


$1,476.62 
1, 543. 17 
1,512.56 
1,585.26 

6,667.64 
6,115.72 
4,089.02 
8, 788. 13 
10,997.16 

18,060.21 

1.903.06 

1. 997. 35 
1,554.0? 
1,939.36 
1,917.59 
1, 769. 31 
2,121.20 
1,945.73 
2,030.59 
2,185.36 
2,399.20 
2,817.02 

2,014.5? 
2, 165. 16 
2,026.64 

1. 906. 36 
8,227.77 
2,408.54 
2,550.05 

3,141.76 
2,992.73 
2,842.63 
2, 997. 21 
2,611.18 
2,790.26 
2,708.88 
961.46 
1, 269. 40 
2,066.31 
2, 275. 34 
2,288.84 
2, 236. 03 

1,500.00 
1,800.64 
1,329.12 
892.76 
8,981.9? 


Feet. 
10,01? 
9,740 
8,994 
7,241 

8,860 
1,790 

448 
1,020 

690 

2,725 

865 
630 
740 
571 
545 
534 
465 
385 
358 
835 
464 
485 

410 
236 
425 
1,460 
6,850 
1,050 
1,000 

910 

616 

910 

526 

626 

710 

810 

6,700 

2,600 

1,450 

1,205 

712 

712 

1,000 
800 

1,900 
803 

1,850 


FeeL 

11,560 

10,017 

9,740 

8,600 

6,906 
3,850 
1,290 
1,390 
1,840 

4,216 

630 
896 
1,016 
740 
571 
546 
581 
465 
405 
464 
485 
643 

660 
410 
890 
1,700 
9,700 
1,710 
1,760 

1,340 

910 

1,290 

1,290 

705 

850 

810 

14,000 

6,700 

2,600 

1,460 

1,205 


1,310 
1,990 
1,850 
950 
8,280 


Feet, 
10,820 
9,896 
9,600 
7,860 

4,760 
3,750 
778 
1,178 
1,280 

8,416 

490 
726 
861 
664 

628 
640 
619 

410 
878 
891 
474 
61? 

476 
840 
700 
1.184 
7,140 
1,360 
1,380 

1.115 

795 

1,065 

800 

610 

790 

774 

9,800 

4,720 

2,050 

1,380 

960 

786 

1,175 
1,330 
1,560 
880 
2,026 


Making. 
Do* 
Do. 
Do. 

Do. 
Do. 

Caving. 
Do. 
Waahing 
caving. 
Caving. 

Stationary. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Caving. 

DoT 

Do. 

Do. 
MakiDg 
StatioDary 
Making. 

Stationacy 

Do. 

Do. 

Do. 

Do. 

Do. 

Dow 
Making. 

Do. 

Do. 

Do. 

Da 
Stationaij 

Do. 
Caving. 

Do. 
Do. 
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Fowih  dUiriet  levees,  i^PT-^— Contiiiaed. 
ATCHATALAYA  LEYSB  DI8IBICI. 


Ko. 


Kame  of  Isree. 


HQes 
below 
Cairo. 


Bank. 


Oontraotoir. 


LoDfth 
of  line. 


Length 
of  axis 
of  river 
cov- 
ered. 


Grade  of 
levee 
above 
higheet 
known 
water. 


1 1  RMoourd 

2  ,  Racoooroi  to  Longwood,  aection  9 

3  Fleta,Mctionl 

Morrison: 

4  Sections 

5  Section  e 

<         Sections 

Point  Conpee: 

7         Section  1 

I         Section  3 

St  Franoie  Chnrob : 

i         Section  1 , 

10         Section  2 

Ill       Sections 

12         Section  4 

13.        Section  ft 

U         Sections 

15  StCIaade 


786 
785 

786 

793 
793 
793 

796 
796 

799 

799 

799 

799 

799 

799  I 

806  I 


B. 

K. 
B. 

K 
R. 
B. 

B. 
B. 

R, 
B. 
B. 
K 
B. 
K 
B. 


B.  P.  White. 

.....do 

.....do 


Geo.  Y.  Andrews. . 

do 

.....do 


.do. 
.do. 


Whipple  ftOammill 

!I!.'!doI!lIIII.'.'."II 

do 

do 

do 

F.M.HoLaugblin. 


Fwt. 

3,700 

1,823 

985 


1,100 
1,100 

941 
867 

890 

tooo 

1,100 
900 
1,100 
1,286 
3,210 


FmL 

8,000 

2,000 

576 


950 
900 

940 

700 

900 
1,000 
1,100 

800 
1,100 
1.290 
2,200 


FmL 


8 
15 

6.7 

5.7 
5.7 
5.7 

5.8 
6.3 

6.8 
5.8 
5.3 
5.3 
5.8 
5.3 
6.4 


Kama  of  levee. 


Section. 


Crown. 


Land 
elope. 


Biver 
alope. 


Kewor 

enlarge* 

ment. 


Average 
height. 


1^ 


Bate  of 
contract 


Work 
com- 
pleted. 


Baoeonroi. 


2   Bacoonrei  to  Longwood, 
,    seetion9. 

^  HetiL  section  1 

I  Kornson : 

i         Sections 

S>       SeetionO 


*l       8eetton8 

Point  Conpee: 
I         Sectionl 

8  8eotion3 

^1  St  Francis  Chnrch: 

9  I       Sectionl 

!'         Section2 

Ul       Sections 

U;       8ection4 

^         Sections 

Section  6 


FMt. 

8 


StClande. 


2|tol 


2itol 


3  tol 

8  tol 
3  tol 

3  tol 

8  tol 
3  tol 

8  tol 
3  tol 
8  tol 
3  tol 
3  tol 
3  tol 

8  tol 


8tol 


3tol 


8tol 

3tol 
3tol 

3tol 

3tol 
3tol 

8tol 
3tol 
3tol 
3tol 
3tol 
3tol 

3tol 


ment 
...do.. 

...do.. 

...do.. 
...do.. 

— do . . 

...do.. 
...do.. 

...do.. 
...do.. 
...do  .. 
...do.. 
...do.. 
...do.. 

...do... 


2.2 


1.6 


8.9 

3.3 
3.1 

3.6 

3.5 
8.2 

2.6 

2.4 

2.7 

3.3 

3 

3.1 

4.6 


Feet. 
14.9 


16.3 


20.3 

16 
16.7 

18.6 

17.4 
17.2 

20 

19.4 

19.1 

19 

18.6 

18.4 

17.6 


1896. 
May    4 

....do... 

1897. 
Sept  U 

....do... 
...do... 

....do ... 

....do  ... 
..do  ... 

...do... 

...do... 
....do... 
....do... 
...do... 
....do... 
1898. 

Jan.     6 


1897. 
Sept    4 

1898. 
Apr.  If 


Apr.  19 

1897. 
Dec.     3 
Dec.  28 

1898. 
Feb.     1 

Do. 
Apr.  15 

Feb.  16 
Mar.  28 

Do. 

Do. 

Do. 
Jan.  17 

(P«rt.) 
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Fourth  dUtriei  levee$,  i^^-^— Continned. 
ATCHAFALAYA  LSYBE  DISTBICT-Cknitliiiied. 


Wa 

NameofkTM. 

Total  yard- 
age paid 
for. 

Price 
per 
onbic 
yard. 

Total  coat. 

lATee  to  riyer  bank. 

Nature  ol 

xia 

Leaat. 

Great- 
eat. 

Aver- 

bank 

Ou.ydi. 
85.136.52 

6,717.05 
17,858.22 

18,779.72 
17.867.81 
18,909.49 

14,769.05 
14, 535. 71 

15,740.44 
14,885.67 
14,340.20 
14,960.49 
15, 507. 71 
16,152.88 

25,000.00 

OmU. 
12 

9 
18 

13.75 
13.75 
13.75 

13.75 
13.76 

16.65 
16.65 
16.65 
16.65 
16.65 
10.05 

10.25 

$4,210.88 

004.59 
3,213.58 

2, 582. 21 
2,456.82 
2,600.06 

2, 030. 74 
1.998.66 

2,620.78 
2,478.40 
2, 387. 04 
2,400.92 
2.582.03 
2,689.45 

4,062.50 

896 

22,000 
870 

1,150 

1,150 
700 

100 
170 

1,100 
1,160 
650 
650 
680 
270 

200 

Feet 
600 

23,500 
860 

1.200 
1,200 
1,200 

230 
800 

1,000 
1,200 
900 
820 
700 
070 

900 

FeeL 

500 

22,800 
700 

1,175 
1,176 
1,100 

190 

aoo 

1,400 
1,180 
800 
750 
000 
470 

000 

GaTlng. 

Caving. 

Forming 
I>o. 
Do. 

Baooooroi   to    Long- 
wood,  section  9 

Fleta,  aeotion  1 

Morrison: 

Section  5 

Section  6 

8eotion8 

Point  Coupee: 

Section  1 

Cavtog. 
Do. 

Section  3 

St  Francia  Church: 
Section  1 

Do. 

10 

Section  2 

Do. 

n 

Sections 

Do. 

10 

Section  4 

Do. 

13 

Section5 

Do. 

14 

Section  0 

Waahing 

eating. 

Waahing 

15 

StkOUnde 

LAFOUBCHE  LBVEB  DISTBICT. 


No. 


Name  of  leyee. 


Sections  11, 12,  and  13.. 
Sections  21, 22,  and  23. . 
Sections  24, 25,  and  20. . 

Bonseooar 

Waguespacic,  section  3 
WhitaBose 


Miles 
below 
Cairo. 


892 
905 
914 


Bank. 


B. 
B. 
B. 
B. 
B. 
B. 


Contractor. 


Donoran  &  Daley 

.....do 

do 

Sullivan  &  Curtis 

James  H.  Cary 

Sullivan  &  Curtis 


Length 
of  line. 


Feet, 
8,354 
4,407 
8,285 
4,500 
2,000 
1,017 


Length 
of  axis 
of  river 
cov- 
ered. 


FmL 

8,700 
4,585 
8,294 
4.400 
2,555 
1,085 


Qn 
le 
ab 
hif! 
kn 
wi 


No. 


Name  of  levee. 


Section. 


Crown. 


Land 
slope. 


Biver 
slope. 


Newer 
enlarge- 
ment. 


Average  height. 


Above 

old 
levee. 


Ground 
surface. 


Date  of 
oontraot. 


Pl 


Sections  11, 12,  and  18.... 

Sections  21, 22,  and  23. 
Sections  24, 25,  and  20. . . . 


Bonaeoour 

Waguespack,  section  8 . 
White  Bose 


Feet. 
8 

8 
8 

• 

8 

8 


2|tol 

2itol 
3  tol 

2ttol 

8  tol 

2|tol 


8tol 

atoi 

3tol 
3tol 
3tol 
3tol 


Enlarge- 
ment. 
...do ... 
...do... 

...do... 

...do... 

....do... 


FMt, 

1.5 

1.8 
1.8 

1.2 

.9 

1.7 


FmL 
12.1 

14.1 
10.0 

12.6 

10.1 

1L7 


1890. 
Dec.  11 

....do... 
.-..do... 

1895. 
Mar.  88 

1897. 
Dea  27 

1896. 
Mar.  28 
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Fourth  dUitioi  Uoee9, 1897-98— ConUnutd^ 
LAVOUBCHB  LEYEB  DIBTBIOT-CknitbiiMd. 


Tn 

FameoflavM, 

Tbtid 

Prio6 

peronbio 

yard. 

Total  oo«t. 

Biatanoe  firom  oenter  of 
levee  to  rirer  bank. 

Katnreof 

Leaat. 

Great- 
eat. 

Atot- 
aga. 

bank. 

1 

2 
t 
4 

8MtioiiBll,12,uidl8. 

SectUm8  2I,22,Mid23. 
Sections  24, 25,  and  26 
Bonamonr       •  ■  - 

Ou.yds. 
12,638.87 

18,378.09 
18,868.97 
14.408.87 

16,845.68 
8,527.77 

Cento. 
9.831 

9.S^ 

10.00 
9.89 

$1,18L96 

1,248.43 
1,294.26 
1,424.70 

1.684.58 
848.89 

157 

112 
65 
165 

126 
378 

Fut. 
460 

251 
151 
560 

165 
870 

818 

186 
101 
280 

146 
828 

Cabins   and 
waebing. 

Waabing. 
Do. 

Wasbing 
and    oav- 

Wuling. 
Stationary 
and    cav- 

tog. 

6 
6 

WagaMpaok,  aectioinS 
White  Aose.. ....••... 

BAEATARIA  LEVEE  DISTRICT. 


I& 


Vameof  leTee. 


HOea 
below 
Cairo. 


Bank. 


Gontiaetoff* 


Length 
of  line. 


Length 
of  axis 
of  river 
cov- 
ered. 


Grade 
of  levee 
above 
highest 
known 
water. 


Belle  Chase  to  St  Ann . 
St  Ann  to  Concession. . 
BsDay  to  Orange  Earm; 

Section  1 

Section  2 

Sections 

7 


984 
985 

1,022 
1,022 
1,022 
1,022 


B 
B 

B 
B 
B 
B 


Tboe.Egan,Jr .... 
.....do 

Victor  Adema... 

do 

W.J.Bentley  &Co. 
do ...... 


Feet. 
3,582 
4,957 

2,269 
2,465 
1,608 
2,100 


FeeL 

8,578 
4,915 

2,289 
2,455 

1,588 
2,071 


Feet, 
2.0 
L9 

2.5 
2.5 
16 
2.6 


»of  iBvea. 


Section. 


Crown. 


Land 
slope. 


Biver 
slope. 


Newer 
enlarge- 
ment. 


Average  height. 


Above 

old 
levee. 


Ground 
sorCsoe. 


Date  of 
contract 


Work 
com- 
pleted. 


Belle  Chaae  to  St  Ann . 

8t  Ann  to  Conoesaion . . 

BaHay  to  Orange  Parm: 

Section  1 

Seotion2 


Section  8. 
Section  7. 


Feet. 


2|tol 
2itol 


8  tol 
3   tol 


3  tol 
3  tol 


8tol 
3tol 


8tol 
8tol 


3tol 
3tol 


Enli 


large- 
ment 
.do  ... 


New 

Enlarge- 
ment. 
Now 

Enlarge- 
ment 


Feet, 
0.2 


.6 


L7 
2.4 


L9 
L9 


Feet. 
7.8 


7.1 


8.6 
8.5 


7.4 
7.4 


1896. 
Aug.  11 

.•••do ... 

1897. 
Sept  17 
do  ... 

....do ... 
....do... 


1897. 
Ang.  7 

Do. 

1898. 

Feb.  12 

Do. 


Name  of  levee. 


Total 
yardage 
paid  for. 


Price 

per 

cubic 

yard. 


Total 
cost. 


Ben  Cbaaeto  St  Ann.. 
St  Ann  to  Concession, 
BsUay  to  Or«nge  Farm 

Section  1 

Section  2 

Section  6 , 

Section  7 


Ou.vde, 

8,298.77 
6,209.07 

15,897.89 
11.520.41 
15,342.48 
82,081.64 


Cfente, 
18.00 
13.00 

n.25 
U.25 
14.25 
14.26 


9428.84 
807.18 

1,788.45 
1,297.08 
2,186.31 
8,146.68 


Distance  tram  center 
of  levee  to  river  bank. 


Lesst 


44 

47 

45 

36 
191 
201 


Great- 


196 
182 


140 
80 


290 


Aver- 
age. 


97 
107 

117 

57 

211 

268 


Nature  of 
river  bank. 


Washing. 
Sloping. 

Permanent 

Do. 
Caving. 

Do. 
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Fourth  district  levees,  1897-98— Contmned. 
POKTOHABTRAIN  LBVEB  DISTRICT. 


No. 


Name  of  levee. 


Miles 

below 

Bank. 

Cairo. 

835 

L. 

835 

L. 

835 

L. 

836 

L. 

836 

L. 

836 

L. 

836 

L. 

839 

L. 

839 

L. 

839 

L. 

840 

L. 

840 

L. 

840 

L. 

843 

L. 

843 

L. 

843 

L. 

843 

L. 

844 

L. 

844 

L. 

845 

L. 

846 

L. 

846 

L. 

846 

L. 

846 

L. 

855 

L. 

855 

L. 

894 

L. 

896 

L. 

Contractor. 


Length 
of  line. 


Length 
of  axil 
of  river 

OOV' 


6ra 

le 

ah 

hlff 

•kn 


Section  1 

Section  2 

Sections 

Section  4 

Sections 

Section  6 , 

Section8 

Section  17.... 

Section  18 

Conrad  

Section  28.... 

Section  26 

Section  27.... 

Section  28 

Section  29 

Section 30  ... 

Section  81 

Section  32.... 

Section  33 

Section  36 

Sections? 

Section  38 

Section  39 

SooUon40 

Gomez : 

Section  1.. 

Section  2.. 
Tippecanoe.., 
Whitehall... 


Hearin  A  O'Connor . 

do 

do 

do 

do 

LR.Bobbitt 

do 

Michael  Hanick 

do. 


LKBobbltt.... 
Michael  Hanick., 

do. 

do. 

do. 


.do., 
.do., 
.do.. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do., 
.do.. 


Jord  an  Bro« 

George  Byrne 

Hearin  Sc  O'Connor . 
.....do 


1,S49 
1.751 
1,690 
1,433 
1,717 
1,254 
1,946 
1,193 
1.800 
1,728 
2,045 
1.214 
2,063 
1,526 
1,432 
1,501 
1.310 
1,301 
1.204 
1,224 
1.S91 
1,242 
1,072 
1,022 

1,500 

1,566 

4,961 

590 


Ftet. 
1,200 
1,750 
1,680 
1,430 
1,710 
1,200 
1,930 
1,190 
1,800 
1,900 
8,400 
1,050 
1,950 
1,500 
1,4» 
1.3S0 
1,310 
1,300 
1,200 
1,220 
1,380 
1,240 
1,070 
1,020 

1,800 

1,850 

4,9M 

620 


I 


Na 


Name  of  levee. 


Section. 

Newer 
enlarge- 
ment. 

Average  height. 

Date  of 

Crown. 

Land 
slope. 

River 
slope. 

Above 

old 
levee. 

Ground 
sorfaoe. 

Feet. 
8 

8 
8 

Stol 

Stol 
Stol 

Stol 

Stol 
Stol 

Enlarge- 
ment. 
....do... 
....do... 

Feet. 
L2 

1.6 
2.3 

FeeL 
13 

16.5 
18 

1807. 
Sept.    1 

....do... 
....do... 

8 

Stol 

Stol 

....do... 

2.0 

16.3 

....do... 

8 

Stol 

Stol 

....do... 

2.7 

16.5 

....do... 

8 
8 

Stol 
Stol 

Stol 
Stol 

....do... 
....do... 

8.6 
1.6 

21.6 
18 

....do... 
— do... 

8 
8 
8 

8 

8 

Stol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 
Stol 
Stol 

Stol 

....do... 
....do... 
New.... 

L2 

1 

li.4 
18.0 
14.6 
li.6 

16.8 

....do... 

....do... 
Dec  27 
Sept.   1 

....do... 

Enlarge- 
ment. 
....do... 

2.8 
2.9 

8 

Stol 

Stol 

....do... 

2.8 

16.0 

....do... 

8 
8 
8 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

....do... 
....do... 
....do... 

S.8 
3 

1 

IS.  6 
15.4 
16.1 

...do... 
....do... 
....do... 

8 

Stol 

Stol 

....do... 

1 

16.8 

....do... 

8 
8 

Stol 
Stol 

Stol 
Stol 

....do... 
....do... 

2.8 
2.7 

17.7 

18 

....do ... 
....do... 

8 
8 

Stol 
Stol 

Stol 
Stol 

....do... 
....do... 

2.4 
2.6 

14 
14 

....d#... 
....do... 

8 
8 

Stol 
Stol 

Stol 
Stol 

....do... 
....do... 

14 

2.8 

IS 
12.9 

....do... 

Section  1 . 

Section  2 . 
Section  S . 

Section  4 . 

Section  6 . 

Section  0 . 
Section  8 . 

Section  17 
Section  18 
Conrad... 
Section  23 

Section  26 

Section  27 

Section  28 
Section  29 
Section  30 

Section  81 

Section  S2 
Section  38 

Section  86 
Section  87 

Section  38 
Section  SO 
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Fowrik  diitHd  lettw,  1^P7-^— Cod  tdnned. 
PONTGHABTRAIN  USVES  BISTSIOT-Contiiiiud. 


K<k 


Name  of  Istm. 


Section. 


Crown. 


Land 
alopo. 


River 
elope. 


New  or 

enlerce* 


Average  height. 


Above 
old 

levee. 


Groand 
Burfaoe. 


Deteof 

contract 


Work 
com- 
pleted. 


SeetloB40... 

Section  1 
Section  2 

Tippecanoe . 

WhitehaU... 


FmI. 
8 

8 

8 

8 
8 


8t9l 

8tol 
3tol 

2|tol 

2itol 


8tol 


8tol 
Stol 


Stol 
Stol 


Bnlarge- 

ment. 
New.... 
....do... 


Fut 
2.2 


Enlarge- 

ment. 

....do.. 


2.4 
2 


12.6 


10 
10 


10.4 
10 


1887. 
Sept    1 

Feb.     1 
...do... 

1806. 
Aug.  29 


1898. 
Feb.   10 

1807. 
Ang.    r 
Aag.  10 

Ang.  26 

Do. 


Va 


Name  of  levee. 


Total 
yardage 
paid  for. 


Prioe 
per 
enbio 
yard. 


Total 


Distance  At>m  center  of 
levee  to  river  bank. 


Least 


Great- 
eat 


Nature  of  river 


Aver- 
age. 


1  Sectionl.. 
S|  Section 2.. 
3  1  Sections.. 
i  I  Section 4. 
5  I  8eoUon5., 


Section  6.. 
Sections.. 
Section  17. 
Section  18. 
Conrad.... 
Section  23. 
Section  26. 
Section  27. 
Section  28. 
Section  29. 
Section  80. 
Section  31. 


Section  82 

Section  33..... 

Section  36 

Section  87 

Section  38 

Section  39 

Section  40 

Gomel: 

Section  1. 

Section  2. 
Tippecanoe.. 
WhitobaU... 


0ub.yd9, 

15,774.21 
15, 657. 29 
10, 506. 22 
15, 786. 33 
19.407.90 
17. 158. 28 
21,088.64 
10,195.72 
15,530.26 
38,6M).46 
25.490.08 
16,215.92 
28, 336. 98 
16,988.36 
18,202.67 
16, 556. 61 
14,725.66 

18,094.98 
11.690.47 

9, 984. 56 
12,406.77 
11,474.58 
10,573.87 

8,782.36 

21,006.60 

22,446.66 

22,553.60 

2,666.77 


Oenta. 
14.50 
14.60 
18.60 
13 
13 
17 
17 

10.99 
10.99 
14 

10.99 
10.99 
10.99 
10.90 
10.99 
10.99 
10.99 

10.99 
10.99 
10.00 
10.00 
10.99 
10.99 
10.99 

8.16 
7.92 
8.40 
8.46 


$2,287.26 
2, 270. 31 
2,638.84 
2,052.22 
2,523.02 
2,916.90 
8,585.07 
1.120.51 
1,707.76 
6, 415. 26 
2,801.86 
1, 782. 13 
8,114.24 
1. 867. 02 
2, 000. 47 
1, 819. 56 
1, 618. 36 

1.430.14 
1,285.77 
1,007.30 
1,363.60 
1,261.06 
1,162.07 
069.69 

1,786.39 

1, 777. 70 

1,894.60 

225.34 


Feet. 
230 
300 
260 
276 
310 
310 
624 
175 
212 
370 
70 
510 
110 
260 
193 
232 
875 

846 

850 
828 
840 
847 


180 
140 
140 
385 


Feet. 

270 
890 
800 
810 
410 
673 
673 
260 


750 
720 
328 
287 
880 
470 

460 
480 
418 
460 
400 
847 
867 

240 
220 
190 
470 


Feet. 
250 
835 
280 
296 
360 
600 
600 
220 
840 
400 
510 
650 
400 
300 
245 
250 
430 

420 
420 
370 
400 
850 
840 
860 

200 
190 
170 
430 


Stationary. 
Washing. 

Do. 
Caving  slowly. 

Do. 
Caving. 

Do. 

Do. 

Do. 
Forming. 

Do. 

Do. 

Do. 

Do. 
Washing. 

Do. 
Washing  and  oav 

inff. 
Cav^g. 

Do. 
Subsiding. 
Washing. 

Do. 

Do. 

Do. 

Forming. 

Do. 
Washing. 
Stationary. 


LAKE  BOBGNB  LEYSB  DISTRICT. 


Ko. 


Name  of  levee. 


Miles 
below 
Cairo. 


Bank. 


Stonr  to  Caernarvon 

Beotionl 

Seotion2 

Seetlon5 

Section  6 

St  Clair 

Greenwood 

Woodlawn 


975 
976 
977 
977 
982 
990 
992 


L. 
L. 
L. 
L. 
L. 
L. 
L. 


Contractor. 


IfS**"  of  ri^«  .•»>?'• 


of  line. 


W.F.  Barbour  &  Son 

do 

John  F.  Meyer 

do...... 

Chas.  G.  Daunoy. .. . 

do 

do 


Feet. 
2,186 
4,400 
1,600 
2,125 
9,640 
4,852 
7,984 


cov- 
ered. 


Feet. 
2,161 
4,463 
1,623 
2,070 
10,219 
6,030 
7,951 


highest 
known 
water. 


Feet. 


2.9 
2.9 

2.8 
2.8 
2.8 
2.6 
2.6 


3432   BIPOBT  OF  THE  CHIEF  OF  ENQINEEBS|  U.  &  ABMT. 

Fimrik  diitriet  lm>4e$,  i^97-^«— Continaed. 
I.AKB  BOBOKB  LBYSX  DISTSICT-Ckmitniiod. 


Section. 

Newer 

enlarse- 

ment. 

ATenge  height. 

Date  Of 
oontraot 

Wort 

com- 
pleted 

Ha 

FameofloTOO. 

Crown* 

Land 
•lope. 

Rirer 
slope. 

Above 

old 

levee. 

Groond 
sarCMOL 

1 

StoiT  to  CMniaiTon : 
Section  1 

Fat, 
8 

8 
8 
8 

8 
8 

8 

8  tol 

8  tol 
8  tol 
8  tol 

2&tol 
2{tol 

2|tol 

8tol 

8tol 
8tol 
8tol 

8tol 
8tol 

8tol 

Snlarce. 
ment. 
....do... 
...do... 
...do... 

...do... 
...do... 

....do ... 

FtU. 

L8 

L6 
L6 
L4 

:: 

FeeL 
9.8 

9.8 
9.8 
9.8 

6.8 
9.6 

7.1 

1887. 
Sept  17 

....do   .. 

Deo.  10 

....do... 

1896. 

Oet   88 
....do... 

1898. 
Mar. 

t 

Section  8 

Do. 

9 

Section  6. ••.•...•••• 

Feb. 

4 

Section  6 

Apr. 

6 

St.  CUir 

(Part 

6 

Greenwood.....  ••.••>••• 

Mar. 

7 

1897. 
Oet 

No. 

Fame  of  leTW. 

TotiUTB^d• 
igepaidfor. 

Price 

per 

cubio 

yard. 

Total 
ooat. 

Distance  from  center  of 
levee  to  rirer  bank. 

Natoreof  xtrw 

Least. 

Great- 
est 

Atw 
age. 

li^iiV 

Storj  to  CeernerroB : 

Section  1 

SecUon2 

Section  6 

Section  6 

St  Clair 

Greenwood 

Woodlawn. ........  . 

Ou,vd$, 
9.439.96 
25,039.95 
7,489.97 
8.967.00 
16.061.23 
14. 486. 20 
10^  937. 17 

Omts. 
14.46 
14.46 
12.50 
12.50 
11.40 
11.40 
11.40 

11.864.08 
3, 616. 83 
936.26 
1,120.88 
1,715.84 
1,661.48 
1,846.84 

126 
350 
120 
87 
80 
168 
70 

Feet. 
814 
646 
170 
200 
656 
290 
200 

F^. 

186 
897 
141 
138 
400 
841 
175 

Washing. 
Caring. 

Doi 

Da 
Sloaghing,ma1di 
Sloagbing,  oavii 
MaMngiT 

1 

Summary  of  UntM  Vuiltfrom  May  1, 1S97,  U  May  1, 1898. 


Lower 

Tensas 

Levee 

distrioi. 


Atoh- 
afalaya 

Levee 
district 


Lafourche 

Leree 

district 


Barataria 

Levee 

distriet. 


Pontehar- 

train 

Levee 

district. 


Lake 

Borgne 

Levee 

district 


TotaL 


Earth  work . . .  cu  bic  yds . . 

£10 ban  1l ment.. linear  ft.. 

Axis   or  river  covered, 

linear  feet 


1,014.257.13261^ 
92.668 


156.56 
19.990 


111,688 


18,486 


78.666.60 
19,768 

30.199 


74.358.76 
16.981 

16.830 


472,849.70 
44,035 

46.470 


91.40L47 
82,787 

88,887 


1.993,680. 
836.214 

346,811 


Staiemmi  of  yardage  of  Uvoe  work  eon$irueied  5jf  the  United  Statee  and  oihmre  l»  i 
Fourth  diitriet,  Mieeieeippi  Ewer, 


Leree  distrieto. 


Lower 
Tensas. 


Atobafa- 
laya. 


La- 
foorcha 


Barata- 
ria. 


Pontehar- 
traln. 


Lake 
Borgn( 


Affgregste  nnmber  of  oobio  vards  In 
rev«r«  un  tbo  Mississippi  Rfver  May 
1.   1897 

Adde«l  by  the  United  SUtes  op  to  May 
hi».iS 

Adiled  up  to  May  1. 1898.  by  Suto  and 
district  levee  boards , 

ToUl 

Lost  bv  abandonment  from  May  1, 1887, 
to  May  1.  189K; 

By  ihe  I'nited  States 

By  the  State  and  others 

Aggregate  remaining  May  1, 1896 


II.  yds. 
12,027,065 

1,014.267 

476,966 


Ou.  ydt,     Ou.  yd*. 
13,890,122  6,583,042 


281,167 
1.397.167 


Vu.yds.     Ou.yd9. 
2, 098, 008 11, 137, 516 


78,657 
283.023 


78,359 


472,860 


903.446      873,193 


3.48^.2 
•hi 


14,417,28816,448,446  6,946,623 


82,418 

75. 2U0       168. 404 


140.886 


3,879,81811,982.668, 


38,894 


3.635,1 


14,309.67015,279.042  6,806,237 

I ' 


2, 379. 813 11, 961, 954i  3.  C3S,  1 
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FwemUige  of  Utigik  0/  §xUUmg  Imm  ifftUm  Mil  im  wh^U  •r  !»  pmrt  ly  iks  United  SUim. 


Lower  Teii8ML«T«edktrlot..«« OS 

Atchftfalaja  Levee  distriet 66 

Ufoarcfae  Leyee  dlBtriot 61 

Bantaria  LeTee  diBtriot 60 

Pontohartrain  Levee  diBtrioi • 76 

Lake  Borgne  Levee  diatriei 06 

Percentaffe  of  total  length  of  ezisthig  levee  ayetem,  Fonrth  diatriciL  Miaaia- 
aippi  ffiver  impiovemeiit,  built  in  whole  or  in  part  by  the  United  Btatea. ..         66 

LOWKR  TBH8AS  LBYSX  DI8TBICT. 

The  amount  expended  from  Jnne  80,  1097,  to  Jnne  00,  1808,  la  $178466.02,  dia- 
tribnted  aa  foUowa: 

OfBoe  ezpenaea  (main  offioe) 14,260.61 

Other  administrative  expensea 12,000.08 

Construotion  of  levees  (oontraote) 145,446.08 

fiepairs  to  levees 8,958.96 

Sorveys 8^246.18 

Bepaire  to  plant 64.06 

Care  of  plant 198.82 

Kew  plant 666.16 

Protection  of  leveea 8^831.28 

Total 173,166.02 

Money  statemenL 

July  1, 1887, balanee  nnezpended $84,136.08 

Affionnt  allotted  from  appropriation  act  of  Jane  4, 1897 228, 700. 00 

Amonntallottedfromappropxiationaetof  July  19,1897 45,000.00 

•307,836.93 
Jane  80, 1896,  amount  expended  dniing  iiaoal  year 173,156.02 

Jnly  1, 1898.  balanee  unexpended 134,681.91 

Jaly  1, 1£»8,  oatsUnding  liabilities $233.00 

Joly  1, 1888,  amount  oovered  by  uncompleted  contraota 67, 353. 49 

67,686.49 

Jidyl,  1896, balanee available 67,096.43 

ATCHATALATA  LBYXX  DISTBICT. 

The  amount  expended  from  June  80, 1897,  to  June  80, 1898,  ia  $66,400.00,  diatrib- 
Qtod  as  follows: 

Offioe  expenses  (main  oiSce) $4,440.87 

Other  aduiioistrative  expenses 6,352.97 

CoDstmction  of  levees  (contracts) 41,298.60 

fiepairs  to  levees a087.46 

Surveys 172.49 

fiepairs  to  plant 

Care  of  plant 11.01 

New  plant 87.90 

Protection  of  levees 

Total 66,400.69 

*  Balance  nnexx)ended  July  1, 1897,  as  stated  in  previoua  report^  $812,486.98;  dif- 
Arenoe  ia  due  to  ohango  in  allotment  alter  date  of  report. 


II 
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Money  statement. 

Amoant  allotted  fh>in  appropriation,  act  of  Jane  4. 1897 $188, 600. 

Amount  allotted  from  appropri ation,  act  of  July  19, 1897 28, 126. 

166,725. 
Less  amount  overdrawn 8,488 

•163»236. 
jonedO,  1898,  amount  expended  during  fiscal  year 56,400. 

July  1, 1898, balance  unexpended 107,836. 

July  1, 1898,  outstanding  liabilities $522.09 

July  1, 1898,  amount  covered  by  uncompleted  contracts 86, 123. 39 

— — ^^^—    86,646. 
July  1, 1898>  balance  avaiUble 21,189. 

LAFOUSCHS  LBVBX  DISTRICT. 

The  amount  expended  from  June  30, 1897,  to  June  30, 1898,  is  $12,327.62,  distribut 
as  follows : 

OfBce  expenses  (mainofBce) $3,633. 

Other  administrative  expenses 1,168. 

Construction  of  levees  (contracts) 7,634. 

Kepairs  to  levees 9. 

Surveys 26. 

Repairs  to  plant 2. 

Care  of  plant 16. 

New  plant 37. 

Total 12,327. 

Money  statement. 

July  1, 1897,  balance  unexpended $6,846. 

Amount  allotted  from  appropriation,  act  of  June  4. 1897 41, 600. 

Amount  allotted  from  appropriation,  act  of  July  19, 1897 8, 437. 

t66,382. 
June  30, 1898,  amount  expended  during  fiscal  year 12, 327. 

July  1, 1898,  balance  unexpended 44,066. 

July  1,1898, outstanding  liabilities $166.60 

July  1, 1898,  amount  covered  by  uncompleted  contracts 27, 501. 75 

• 27,668. 

July  1,1898,  balance  avaUable 16,38a 

BARATARIA  UBVEK  DISTRICT. 

The  amount  expended  from  June  30, 1897,  to  June  30, 1898,  is  $19,447.03,  distribnl 
as  follows : 

Office  expenses  (main  ofBce) $36. 

Other  administrative  expenses 8  715, 

Construction  of  levees  (contracts) 10,925. 

Repairs  to  levees 4,583. 

Surveys IO7 

Hepairs  to  plant 9, 

Care  of  plant !!..'!II.JJ"II!I,!.  7 

New  plant 1I".1I11!!!!1.11!1!1"I''.!I'.1II1*  29 

Protection  of  levees I.-J."!!.'.*!rJI.'.'!!.'"".''!."I!  \\\\  WWW  33^ 

Total 19,447 

•  Balance  unexpended  July  1, 1897,  as  stated  in  previous  report,  $166,261.01:  i 
feronce  is  due  to  change  in  allotment  after  the  date  of  the  report. 

t  Balance  unexpended  July  1, 1897,  as  stated  in  previous  report,  $66,970.17;  difi 
ence  due  to  change  in  aUotment  after  the  date  of  the  report. 
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Manetf  ttatement. 

July  1, 1897, balance  unexpended $17,800.06 

Amoant  allotted  from  appropriation,  act  of  Jane  4, 1897 19, 400. 00 

Amount  allotted  from  appropriation,  act  of  July  19, 1897 8, 987. 60 

•40,646.56 
Jane  30, 1898,  amoant  expended  daring  fiaoal  year 19, 447. 03 

Jnly  1, 1898,  balance  anexpended .'. 21,199.63 

July  1, 1898,  outstanding  liabilities $42.60 

Jnly  1, 1896,  amoant  ooYored  by  onoompleted  contracts 14, 399. 87 

14,442.37 

July  1, 1898,  balance  ayailable 6,767.16 

POIVTCHARTRAIN  LVYBS  DISTRICT. 

The  amount  expended  fh>m  June  30, 1897,  to  Jane  30, 1898,  is  $65,386.49,  distributed 
as  follows: 

Office  enenses  (mainofSoe) $898.60 

Other  administratire  expenses 3,634.88 

Constrnetion  of  levees  (contracts) 56,611.80 

Repairs  to  leyees 2,884.58 

Surreys 937.24 

Repairs  to  plant 17.33 

Care  of  plant 10.00 

New  plant 0.00 

Protection  of  levees 391.16 

Total 66,386.49 

Money  statement. 

July  1,  1897,  balance  unexpended $2,985.71 

Amoant  allotted  from  appropriation,  act  of  June  4, 1897 113, 150. 00 

Amount  allotted  from  appropriation,  act  of  July  19, 1897 22,500.00 

tl38,635.71 
June  30, 1888,  amoant  expended  daring  fiscal  year 65,385.49 

July  1, 1898,  balance  unexpended 73,250.22 

Julyl,  1898,  outstanding  liabilities $263.58 

July  1, 1898,  amount  covered  by  uncompleted  contracts 66, 090. 61 

66,364.19 

July  1, 1898,  balance  ayailable 6,896.08 

LAEX  BORQNB  LBVBB  DI8TBICT. 

The  amount  expended  from  June  30, 1897,  to  June  30, 1898,  is  $18,672.24,  distributed 
as  follows: 

Offloe  expenses  (main  office) $74.16 

Other  administnitiTe  expenses 2,893.05 

Construction  of  levees  (contracts) 13,071.81 

Repairs  to  levees 2,385.56 

Surveys 233.41 

Repairs  to  plant 14.00 

Care  of  plant 0.00 

New  plant .25 

Protection  of  levees 0.00 

Total 18,672.24 

*  Balance  unexpended  July  1,  1897,  as  stated  in  previoas  report,  $40,934.06;  differ- 
ence is  due  to  cbange  in  allotment  after  the  date  of  the  report. 

t  Balance  unexpended  July  1,  1897,  as  stated  in  previous  report,  $140,660.71 ; 
difference  is  due  to  change  in  allotment  after  the  date  of  the  report. 
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Money  statement. 

July  If  1897, baUmoe  nnezpended $14,887.3 

Amount  allotted  from  appropriation  act  of  Jane  4, 1897 22, 200. 0 

Amonni  allotted  from  appropriation  act  of  Jnly  19, 1897 4,500.0 

•41,037.3 
Jane  80, 1898,  amount  expended  during  fiscal  year 18,672.2 

Jnly  1,1898,  balance  nnexpended 22^865.0 

Jalyl,  1898,  ontstanding  UabiUtiee $42.44 

J  aly  1^  1898,  amount  covered  by  uncompleted  oontracta 10, 093. 90 

10,18a8 

July  1, 1898,  balanee  arailable 12^  228. 7 

PBBSXBYATIOir  OF  WORKS. 

ne  amount  expended  on  account  of  higb  water  from  June  30, 1897,  to  June  8(] 
1898,  is  $24,076.36,  distributed  as  follows: 

Office  expenses  (main  office) $3,825.6 

Other  administrative  expenses 1,985.2 

Labor 6,829.7 

Material 1,424.3 

Bteamers 3,48L3 

Fuel 618.8 

Repairs  to  plant 2,461.7 

Care  of  plant 127.2 

New  plant 1,008.0 

Warehouses 8,814.8 

Tdtal 24,076.8 

Money  etatemewL 

July  1, 1897,  balance  unexpended $24,076.9 

June  30, 1898,  amount  expended  during  fiscal  year 24,076.81 

The  following  maps  and  appendixes  accompany  this  report: 

Plate     I.  Natchez  and  Vidalia  harbors. 

n.  New  Orleans  Harbor  (Algiers  Point). 
III.  Lower  Tensas  and  Homochitto  Levee  districts. 
lY.  Atchafalaya,  Lafoorche,  and  Pontchartrain  Levee  districts, 
y.  Barataria  and  Lake  Bornie  Levee  districts. 
Appendix  A.  Statement  of  valne  of  plant. 

B.  Commercial  statistics. 

C.  List  of  civilian  engineers. 

D.  Report  of  H.  8.  Donglas,  assistant  engineer,  on  Natches  sn^ 

Vidalia  harbors. 
£.  Report  of  H.  S.  Douglas,  assistant  engineer,  on  repairs  to  plant 
F.  Report  of  A.  F.  Wo^ey,  Jr.,  assistant  engineer,  on  Atchaialayi 

and  Red  rivers. 

0.  Report  of  W.  J.  Hardee,  assistant  engineer,  on  leveea. 
H.  Abstract  of  proposals. 

1.  Abstract  of  contracts  in  force. 

Ysiy  letpeotfhlly,  your  obedient  servant, 

Geo.  HcO.  Derby, 
Captaim  rf  Engineen,  U.  8.  A. 

Col.  O.  L.  GiLLBSFIB, 

Corp9  of  Engineen^  U,  8.  A., 

FreMent  MU9i$9ippi  Biver  CommUiUm. 

'Balance  unexpended  July  1,  1897,  as  stated  in  previous  rejport^  $41,836.30 
diiferenoe  is  due  to  change  in  allotment  after  the  date  of  the  report. 
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APPXIiDIX  4  A. 

Appnximmtt  mIm  9fpUmi  Manfimg  to  tiU  Umiied  Statm  mmd  u$ed  upon  ihs  toprpp— awl 
a/  ike  MiuUHppi  Bivwr,  t^mrih  dittriet,  Ma^  J,  1S98. 


Caaas  of  property. 


Tahie. 


CSms  of  property. 

»tkift 

Tools  and  appUanooa 

Office  farniiQ  re 

Survejinc  inetrwDents 

DnwiDg  Inetrumenta 

Bailway  Mrs  mm!  traok 

TotiJ 


Yalna. 


Steftm  Uumelk  Bvby ... 
Tnir  General  Gonoatoek 

To|^TU<U 

Dredf  e  Tbe  Bam 

1  pile  drlTor 

B  a  nartsr  boata 

K  oarsea 

1  warehouae  barge 

1  dry  dock 


18,000 
«,000 
4,000 

46,000 

tooo 

38,000 

40,000 

1,000 

1,000 


8.800 

4,000 

800 

1,000 


148,100 


APFBin)ix  4  B. 
W&nig%  ooMflMTM^  port  of  New  OrJoamo^ 


(Theatatiatloarelstiiig  to  ike  foreign  oommeroe 

of  the  port  Of  Vaw  OrlMuia  wm  klBdljr  flBnlBhed 

Taoaala. 

Xntranoea. 

OleaTanoeB. 

1886-96. 

1806-87. 

1897-86. 

1886-86. 

1896-97. 

1887-88. 

BftMyn 

818 

60 

^«s 

•••s 

841 
44 

t,282 
66 

••^ 

g»Il.,,,^ 

Total 

881 

1.808 

1,847 

885 

1,288 

1.848 

Total  tonnage  of  above, 

> 8,140.896 

1096-67 8.774,088 

18B7-M 4,886,668 

Exporte  and  importe. 


1896. 


1897. 


1898. 


Xxporta: 

Total  yalna  of  ezporta  of  foreign  merohandlae  to 

foreign  oonntriea 

Total  Talne  of  exporta  of  domeatio  merohandiso 

to  foreign  oonntriea  .J 


1978,107.00 
80,837,794.00 


$303,319.00 
98,613,917.00 


$648,878.00 
104,966^18LOO 


Total.. 


81,109,901.00 


98,817,236.00 


106, 6U,  409. 00 


Inporta: 

Total  Talno  of  importa  from  foreign  oonntriea— 

Free 

Dutiable 

TnnaittoMexioo 

Txaaaported  to  interior  porta 


9,405,406.00 
4,978,600.00 


469,161.00 


9.857,466.00 
6,409.832.00 

021,015.00 
1,184,048.00 

615.57L00 


5,916.788.00 

6,994,902.00 

949,070.00 

811,427.00 

539,844.00 


Total 

TtotaldutieaooUaeted. 


14,858,064.00 
1,608,188.88 


17,487,482.00 
7,086^146.78 


14,151,61L00 
8,800,878^44 
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Appendix  4  0. 

IA$t  of  dMlia%  enifineer$  emplo^fed  on  work  of  river  and  harbor  improvemenU,  Fourth  dia- 
triat,  improving  M%$H9$ippi  River,  from  May  i,  1897,  to  May  1, 1898,  <»  charge  of  Capt, 
Geo.  MoC.  Derby,  Corpe  of  Engineere. 


Name  and  residenoe. 


Time  em-  CopP«°- 


Where  employed. 


Work  on  which  empkqred. 


H.  S.  BoaglM,  New  Or- 
leans, Ia. 


W.  J.  Hardee,    New 
Orleans,  La. 

£.  B.  Geddea,  Katches, 

Miss. 
A.    F.   Woolley.    jr.. 

New  Orleans,  JLa. 


MorUht, 
12 


12 
12 


$200 

200 
225 

150 

150 


Natchez,   Miss.,  and 
New  Orleans,  La. 


JNew  Orleans,  La . 
Katches,Miss. 


New  Orleans,    La., 
and  Old  River,  La. 


Lnprovine  harhors  at  Katchei 
and  Vidalia,  Miss.,  and  harhoi 
at  New  Orleans,  La. 

(Levees,  Lower  Tensas,  A tohafk 
lays,  Lafonrohe,  Barataria, 
Pontchar train,  and  Lake 

[    Borgne  Levee  districts. 

Improving  harbors  at  Natohes 
and  7idalia,  Miss,  and  La. 

Sorveys.  gaages,  and  observe 
tions  improving  Atchafalayi 
and  Red  Rivers,  Louisiana. 


Appendix  4  D. 


REPORT  OF  ASSISTANT  EN6INREB  H.   S.   DOUGLAS,  IN  LOCAL  CHARGE  OF  IMPROVING 
HARBORS  AT  NATCHEZ  AND  VIDALIA,  MISSISSIPPI  AND  LOUISIANA. 

New  Orleans,  La.,  May  1^  1S9S, 

Sir  :  I  have  the  honor  to  STibmit  the  following  report  on  the  work  of  improving 
the  harbors  at  Natchez  and  Vidalia,  Mississippi  and  Louisiana,  for  the  period  fton 
May  1, 1897,  to  date. 

At  date  of  last  reiK)rt  the  only  work  in  progress  at  this  locality,  the  enlargemenf 
of  the  spur  levee  on  Cowpen  Neck,  had  been  snspNended  on  account  of  high  water. 
A  portion  of  the  necessary  plant  for  bank  protection  work,  consisting  of  a  qnartei 
boat  and  several  barges,  had  been  laid  np  near  the  scene  of  the  proposed  work  in 
Giles  Bend,  after  being  used  to  assist  in  the  maintenance  of  the  levees  during  the 
flood.  By  contract  and  purchase  10,195  tons  of  rock  had  been  obtained  and  stored 
on  the  bank  at  the  upper  end  of  Giles  Bend.  Estimates  of  material  required  foi 
spur-dike  construction  were  being  made  and  the  plant  generally  overhanlea  and  pal 
in  good  condition.  • 

On  June  17  the  river  had  fallen  sufficiently  to  allow  the  contractors  to  continue 
the  enlargement  of  the  spur  levee  on  Cowpen  Neck.  This  work  was  completed  on 
October  23,  87.654.69  cubic  yards  of  earth  being  placed  in  the  levee  at  a  cost  oi 
$10,518.54.  The  flood  of  1897  had  greatly  damaged  the  outer  end  of  the  levee  and 
the  revetment.  The  earth  that  had  been  washed  away  was  replaced  and  a  short  spui 
levee  built  out  from  the  main  line  to  check  the  current.  The  rook  revetment  at  the 
outer  end  was  repaired  and  101  tons  rock  added  to  the  pavement.  Ilie  total  cost  ol 
work  on  the  levee,  enlargement  and  repairs  was  $11,008.48. 

The  most  important  work  was,  of  course,  the  protection  «f  the  caving  bank  in 
Giles  Bend  on  the  north  side  of  Cowpen  Neck.  A  project  had  been  approved  foi 
the  construction  of  14  submerged  sloping-spur  dikes,  placed  at  intervals  of  450  feet. 
Each  dike  consisted  of  a  foundation  mattress  150  feet  wide  and  300  feet  long,  and  2 
cribs  respectively  6  by  24  by  200  feet  and  6  by  16  by  250  feet.  The  mattress  and 
cribs  were  of  the  same  type  as  those  used  in  New  Orleans  Harbor  last  year.  For  2S 
feet  above  and  25  feet  below  the  center  line  of  each  spur  the  bank  fh>m  low-watei 
mark  np  was  graded  to  a  slope  of  about  3  to  1,  and  paved  a  little  above  a  two-thirda 
stage  of  the  river.  The  pavement  was  about  8  inches  thick.  In  ad<Ution  to  thifl 
the  crib  work  of  each  spur  was  prolonged  to  the  top  of  the  paved  bank  by  a  line  oi 
cvpress  piles  spaced  about  12  inches  apart,  driven  20  feet,  and  projeotmg  12  feel 
above  the  slope. 

Shortly  after  the  oonstmotion  had  commenced  the  Mississippi  Biver  CommiBsioD 
made  an  additional  allotment  for  the  work,  and  the  oonstmction  of  about  22  more 
spur  dikes  was  authorized. 

On  July  27,  the  steamer  Oeeeola  and  tuff  General  Comeioek,  with  the  quarter  boat 
New  Orleane  and  4  barges  loaded  with  luniber,  etc.,  left  New  Orleans  for  Giles  Bend. 
The  nuoleas  of  a  force  consisting  of  76  men  had  been  organized  and  were  on  the 
quarter  boat.  The  tow  arrived  at  the  willow  bar  in  front  of  Quitman's  Landing, 
Just  above  Giles  Bend,  on  August  2,  and  the  construction  of  ways  and  oatting  ol 
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idllowB  was  oommenoed  the  same  d*T.  CoiiBtniotion  of  msttreetM  and  cribs  was 
eommenoed  Angast  7  and  oompleied  December  10,  between  which  datee  682,900 
■qoare  feet  of  mattress  and  816,000  oobio  feet  of  cribs  were  bnilt. 

Everything  progressed  fovorably,  and  on  September  8  a  well-organized  force  of 
250  men  was  at  work;  240,000  saoare  feet  of  mattress  and  105,600  cnbio  feet  of  cribs 
had  been  bnilt  and  were  ready  lor  sinking.  In  the  meanwhile  the  nnfortnnate  yel- 
low-fever scare  or  panic  was  rapidly  spreading,  and  on  September  15  two  quarantine 
gnards  arrived  on  the  works  and  ststed  that  no  one  was  to  be  allowed  to  leave,  as  it 
was  reported  that  a  man  had  died  on  one  of  the  <}narter  boats  with  black  vomit. 
These  gnards  represented  the  local  health  authorities,  and  from  this  time  nntil 
December  1  the  work  was  carried  on  under  difficulties  and  embarrassment  of  which 
no  description  can  sive  a  realizing  sense.  I  succeeded,  after  great  difficulty,  in  prov- 
inic  to  the  local  health  authorities  that  there  was  no  yellow  fever  on  the  works. 

Arrangements  were  made  to  employ  a  local  physician  to  act  as  health  officer  on 
the  quarter  boats.  A  risid,  noninterconrse  quarantine  against  all  in  looted  localities 
was  adopted,  and  friencQy  relations  with  the  health  authorities  cultivated.  By 
these  means  the  work  was  kept  going,  not  to  the  best  advantage,  but  it  was  kept 
going  when  almost  everything  else  had  been  stopped.  As  no  new  men  could  be 
brouffht  to  the  work,  local  labor,  principally  negroes,  were  all  that  could  be  had. 
This  labor  was  very  inefficient,  and,  knowing  that  other  men  could  not  be  obtained, 
were  very  independent.  On  September  28  the  laborers  stopped  work  and  demanded 
higher  pay.  This  trouble  was  met  and  overcome,  as  was  tne  quarantine  difficulty, 
by  the  exercise  of  policy  and  discretion.  The  matter  was  so  arranged  that  while 
the  increase  was  nominally  granted  the  United  States  suffered  no  loss,  and  ultimately 
the  old  rate  of  waees  was  restored  without  jar,  friction,  or  delay  to  the  work.  Sup- 
plies were  obtainea  from  Natchez,  although  at  times  the  regular  means  of  conminni- 
cation  were  so  badly  crippled  by  quarantine  regulations  that  meat,  ice,  etc.,  had  to  be 
hauled  in  wagons  overland  to  the  works.  From  October  1  to  December  1  the  force 
employed  varied  fk'om  100  to  200  men.  As  our  organization  contemplated  operating 
300  men,  it  appeared  almost  impossible  to  carry  on  operations  economically.  Yet,  as 
the  result  shows,  the  work  was  actually  done  for  less  than  ever  before. 

Construction  may  be  said  to  have  commenced  on  July  27,  when  the  quarter  boat, 
with  a  small  organized  force,  left  New  Orleans  for  Giles  Bend.  Actual  construction 
did  not  commence  until  August  2,  when  the  quarter  boat,  lumber,  barges,  etc., 
arrived  at  the  willow  bar  just  above  Giles  Bend.  The  cost  of  towage,  subsistence, 
and  services  during  this  time,  which  I  consider  installation  expenses,  amounted  to 
$2,000. 

All  of  the  mattresses  and  cribs  used  during  the  past  season  were  constructed  on 
two  sets  of  ways  built  on  the  willow  bar  that  has  made  below  Fairchilds  Chute  and 
in  front  of  Quitmans  Landing.    The  cost  of  these  ways  was  $668.24,  as  follows : 

36,020  B.  M.  lumber $246.74 

1,200  pounds  6-inch  steel  wire  nails 20.64 

200  pounds  4-inch  steel  wire  nails 3.44 

Subsistence,  including  service 109.93 

Labor,  superintendence,  etc 287.49 

Total 668.24 

AU  the  willows  required  were  cut  in  the  vicinity  of  the  ways  and  hauled,  as  needed, 
in  wagons.  The  area  from  which  the  willows  were  cut  was  234  acres,  and  the  total 
number  of  cords  of  willow  brush  and  poles  used  was  11,036.    The  detailed  cost  was : 

Cutting,  hauling,  etc $6,428.74 

Subsistence,  including  service 1,609.46 

234  acres  of  land,  at  $1 234.00 

Total 8,172.20 

Cost  per  cord,  delivered  alongside  of  ways $0.7405 

The  cost  of  subsistence  was  somewhat  increased  from  causes  that  were  the  out- 
ecmie  of  quarantine  regulations. 

Provisions,  indudingice^  freight,  eto $9,601.74 

Service 3,496.41 

Total 13,098.15 

Knmbsr  of  men  subsisted 36,000 

Cost  of  rawmtion $0,266 

Cost  served $0,364 

Cost  served, per  day's  labor  secured $0,487 
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The  total  cost  of  ooniitrnoting  the  mattresRes  and  oribc,  inolnding  instalUtic 
bnilding  ways,  etc.,  was  $35, 565.87,  divided  as  follows; 

Mattr€$9. 

220,325  feet  B.M.,  2  by  4  inch  lumber,  at  $6.50 $1,570. 

72,941  feet  B.  M.,  3  by  6  inch  lumber,  at  $6.85 499. 

6,500  pounds  9-inch  steel  wire  nails,  at  $0.0172 111. 

17,000  pounds  6-inch  steel  wire  naila,  at  $0.0172 292. 

3,000  pounds  4-inch  steel  wire  nails,  at  $0.0172 51. 

6,000  pounds  No.  10  wire 103. 

Misoellaneons,  oils,  fuel,  etc 61H. 

Subsistence,  incluaing  service 6, 375. 

Labor,  superintendence,  etc 13,015. 

Total 21,638. 

Crib$. 

143,690  feet  B.M.,  3  by  6  inch  lumber,  at  $6.85 $984. 

10,600  pounds  9  inch  steel  wire  nails,  at  $0.0172 182, 

3,200  pounds  6-inch  steel  wire  nails,  at  $0.0172 55. 

1,500  pounds  No.  10  wire 25. 

Miscellaneous,  oils,  fuel,  etc 452. 

Sabsistence,  including  service 8,550. 

Labor,  superintendence,  etc 8,677. 

Total 13,927. 

Cost  per  square  foot  for  mattress  at  ways • $0.0S 

Cost  per  cubic  foot  for  cribs  at  ways $0.01 

Willow  brush  is  included  in  subsistence  and  labor,  as  these  two  items  are  1 
principal  expense. 

As  the  distance  between  where  the  mattresses  and  cribs  were  built  and  where  th 
were  to  be  sunk  was  only  about  3  miles,  no  charge  is  made  for  towage,  as  no  work 
this  kind,  strictly  speaking,  was  done.  The  cribs  and  mats  were  pulled  off  the  wt 
by  the  tug  and  dropped  to  the  point  selected  for  mooring  them  until  ready  to  sii 
and  again  moved  in  between  tne  lowering  barges;  bnt  the  cost  of  this  belongs 
construction  and  sinking. 

The  sinking  of  the  mattresses  and  cribs  was  commenced  September  16,  temporar 
suspended  October  15,  and  recommenced  November  10.  The  last  crib  was  sunk 
January  4.    The  total  cost  was  $18,333.85. 

The  cost  per  square  foot  of  mattress  in  place  was  $0.0496,  being  $0.0317  for  cc 
struction  and  $0.0179  for  sinking. 

The  cost  per  cubic  foot  of  cribs  in  place  was  $0.0245,  being  $0.0177  for  oonstmcti 
and  $0.0068  for  sinking. 

BOCK. 

The  rock  used  for  ballasting  the  mattresses  and  cribs  was  obtained  from  Gra: 
Gulf,  Miss<,  from  Haynes  Blumf,  on  the  Yazoo  River,  and  from  the  Ohio  River,  ai 
uniform  price  of  $1.64  per  ton,  delivered  on  the  bank.  The  total  amount  deliver 
was  10,195  tons,  yalued  at  $16,719.80,  divided  as  follows: 

851  tons  on  revetment  at  end  of  Cowpen  Neck  levee $1, 395. 

8, 012  tons  ballasting  mattresses 4,939. 

1, 909  tons  ballasting  cribs 3,130. 

2,420  tons  paving  bank  at  end  of  spurs 3,968. 

2, 003  tons  on  hand 3,284. 

10, 195  tons 16,719. 

OBADIHO,  PA.yiNO,   AND  PILE  DRIYIKQ. 

Tlie  extreme  oscillation  of  the  river  at  this  locality  is  over  60  feet,  and  the  proje 
provided  for  extending  the  spurs  from  low- water  mark  np  to  about  the  top  of  i 
natural  bank. 

The  method  used  was  to  grade  the  bank  to  a  slope  of  about  3  to  1  for  a  width 
60  feet  at  each  spur  25  feet  above  and  below  the  center  line.  This  slope  was  th( 
paved  from  the  edge  of  the  mattress  up  to  a  point  somewhat  higher  than  a  two- thin 
stage  of  the  river.    On  this  graded  and  paved  slope  a  single  luie  of  piles  on  the  pi 
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loDgation  of  the  center  line  of  the  crib  work  of  the  spnr  was  driven.  Theee  piles 
were  of  cypress  and  spaced  about  1  foot  apart.  They  were  driven  into  the  groand 
about  20  feet  and  projected  above  the  paving  abont  12  feet.  The  object  of  the  piling 
▼86  to  check  the  current  along  the  l#nk  sufficiently  to  prevent  scour,  but  without 
TeversiDg  the  current  so  as  to  iorm  large  eddies. 

The  general  method  adopted  in  grading  was  sluicing.  Long  troughs  were  built 
tDd  a  Btream  of  water  pumped  into  the  opper  end.  The  material  to  be  removed  was 
shoveled  into  the  trough  and  carried  off  by  the  stream  of  water.  In  grading  the 
bank  about  94,027  cubic  yards  of  earth  were  handled  at  an  average  cost  of  9i  cents 
per  yard. 

The  rock  pavement  averaeed  8  inches  thick  and  2,420  tons  of  rock  were  used.  The 
area  of  baoK  paved  was  9,138  square  yards,  and  the  cost,  including  rook,  labor,  etc., 
waa  $0.8954  per  square  yard. 

The  pile  work  was  considerably  delayed  by  quarantine  restrictions  preventing  the 
delive^  of  piles.  As  a  result,  the  sudden  and  rapid  rise  of  the  river  prevented  this 
vork  beiDg  done  in  a  regular  and  systematic  manner.  The  driver  had  to  be  shifted 
from  one  spur  to  another  to  keep  ahead  of  the  water,  and  in  some  cases  it  was  iwpos- 
.  nble  to  do  this.  In  consequence,  the  stringers  were  not  pat  on  the  lines  of  piles,  and 
onaeyeral  of  the  spurs  the  completion  of  the  pile  work  will  have  to  await  the  low 
water  of  next  season.  Making  an  allowance  for  this,  the  cost  of  the  piling  approxi- 
natee  $3,007.90,  or  $200.53  for  each  spur. 

As  the  grading  of  the  bank  was  carried  above  the  paving,  the  area  graded  exceeded 
the  area  paved  oy  2,100  square  y;iu'ds,  the  total  surface  graded  being  11,238  square 
yaidi. 

SUKVIBTS. 

Owing  to  the  rapid  caving  of  the  bank  and  consequent  rapid  changes  goin^  on  in 
Giles  fiend,  surveys,  in  order  to  be  of  value  for  comparative  purpoHcs  in  tracing  the 
effects  of  the  spur  dikes,  had  to  be  almost  coincident  with  construction.  A  careful 
mrvey  of  Giles  Bend  has  been  made,  and  all  principal  points  have  been  so  marked 
BDd referenced  that  it  is  thought  that  a  comparative  survey  can  be  made  fifty  years 
bence  and  the  original  points  either  identified  or  reestablished.  The  following  is  a 
Bommary  of  work  done: 

Length  of  main  traverse feet..  28,660.7 

^'enRtbof  ordi nates  measured  to  river  bank ^..do...  92,934 

^Qmbe^of  sections  sounded 122 

Nnober  of  soundings  taken 4,841 

KomUerof  sections  leveled 165 

Nomberof  level-rod  readings 2,200 

Lenj^of  bank  actually  traversed feet..  34,000 

l^o^th  of  water  line  actually  traversed do...  11,000 

Tufad  cost  of  surveys,  including  labor  and  subsistence $1, 201. 30 

TIMBER  TELLINO. 

As  caved-in  trees,  snags,  etc.,  had  obstructed  the  work  very  much,  it  was  deter- 
mined to  cut  down  all  trees  in  the  bend  below  the  last  spur  of  the  present  season,  so 
^at  the  work  of  nexi  year  would  not  be  interfered  with.  Accord in^^ly,  a  strip  of 
timber  averafpng  about  200  feet  wide  was  cut  down  over  the  stretch  where  it  is 
expected  to  put  down  other  spurs.  Some  of  the  timber  felled  was  very  heavy,  being 
from  3  to  5  feet  in  diameter.  About  50  acres  of  timber  was  cut  at  a  total  cost  of 
^2.89. 

Fifteen  spnr  dikes  have  been  completed  during  the  season  jnst  closed.  The  exact 
location  of  the  first  foar  spurs  was  a  matter  that  was  carefully  considered,  as  the 
bank  line  was  unusually  rugged,  deeppocketsor  bays  and  salient  poiuts  alternating, 
without  any  smooth  or  straight  bank.  It  was  decided  to  locate  spurs  1,  2,  3,  and  4 
b  the  porkets,  as  the  newly  placed  spurs  would  have  the  advanta*;e,  for  at  leoAt  the 
^TBt  year,  of  being  masked  by  the  salient  points  above.  Another  reason  was  that 
the  pockets  or  bays,  if  not  made  originally  by  eddy  action,  were  at  least  maintained 
by  it.  By  locating  the  spur  in  the  pocket  the  eddv  would  he  checked,  whereas,  if 
located  on  the  point,  the  effect  of  the  spur  would  be  to  increase  the  eddy.  Of 
course,  if  the  land  had  been  of  great  value  it  would  not  have  been  practicable  to 
idopt  this  plan,  for  in  the  course  of  time  the  projecting  points  between  the  spurs 
will  cave  away,  leaving  the  spurs  as  the  salient  points. 

In  adopting  the  plan  of  locating  the  spurs  in  the  pockets,  it  was  not  practicable 
to  adhere  rigidly  to  450  feet  between  center  lines.  ISpurs  Nos.  1  and  2  are  700  feet 
ftpart;  spun  2  and  5,  500  feet,  and  3  and  4,  400  feet.  Below  Spur  No.  4  the  bank  is, 
or  rather  was,  practically  a  smooth  curve,  so  the  remaining  eleven  spurs  are  450  feet 
between  centers. 

SKa  98—216 
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The  table  following  gires  certain  information  of  value  in  reference  to  the  8ey< 
spars : 


Hattiees. 

CWbe. 

Spur  com- 
menoed. 

8p 

oo 

plet 

Kunber  of  spur. 

ArMi. 

Eook 
used. 

Per 

square 
loot. 

Cable 
feet. 

Book 
lued. 

Peroabic 
foot. 

Bq.FL 
80,000 
46,000 
46,000 
87,900 
46.000 
46, 000 
45.000 
45.000 
45,000 
45,000 
45.000 
45,000 
46,000 
46,000 
45,000 

Ton*. 
190 
174 
164 
120 
253 
1K6 
257 
182 
170 
213 
221 
244 
202 
247 
188 

Pounds. 
0.3 
7.7 
0.8 
0.7 

11.2 
8.2 

11.4 
8.9 
7.8 
9.5 
9.8 

10.8 
9 

11 
8.4 

52,800 
52,800 
52,800 
62,800 
62,800 
62,800 
52.800 
52.800 
70,800 
52,800 
52,800 
62,800 
62,800 
52,800 
52,800 

Tons, 
125 
94 
90 
195 
107 
141 
80 
70 
158 
162 
117 
88 
172 
144 
108 

Pounds. 
4.7 
8.0 
8.8 
7.4 
4.06 
5.8 
3.3 
2.7 
4.1 
5.8 
4.4 
8.3 
0.6 
5.5 
0.1 

Sept.  15 
Sept.  17 
Sept.  21 
Sept.  28 
Oct.     1 
Oct.     7 
Nov.  10 
Not.  19 
Not.  24 
Deo.    8 
Deo.  11 
Deo.  15 
Dec  20 
Dec.  27 
Deo.  80 

Ont 

Dec 

Der 

Jan 

Per 

Oct 

Noi 

Noi 

Noi 

10 

Dec 

11 

Dec 

12 

Per 

18 

Den 

14 

D(w 

15 

De<i 

The  great  length  of  time  elapsing  between  the  commencement  and  oompletloi 
spurs  Nos.  1, 2, 3,  i,  and  5  may  be  remarked.  The  explanation  of  this  is,  first, 
rapid  silting  up  of  mattresses  afloat  necessitated  that  they  be  sunk ;  and,  seco 
the  danger  that  quarantine  restrictions  would  cause  a  total  sasfiension  of  work,  i 
consequent  loss  of  all  mattress  work  afloat.  These  two  reasons,  and  the  fact  t 
mattresses  are  more  valuable  than  cribs,  caused  me  to  push  the  sinking  of  the  n 
on  the  spurs  and  omit  the  cribs  until  a  later  date.  In  case  of  suspension  of 
work  there  was  a  possibility  of  keeping  such  cribs  as  had  been  built  afloat, 
scarcely  any  of  saving  the  mattresses. 

The  area  of  mattress  on  Spur  1  is  much  greater  than  on  other  spurs.  The  reas 
for  this  are  intimately  associated  with  one  of  the  advantages  claimed  for  the  pros 
method  of  building  mattresses  and  cribs  at  the  locality  where  the  willows  are  c 
One  of  the  benefits  claimed  is,  that  the  completed  structure,  being  afloat  for  some  ti 
would  have  a  tendency  to  silt  np  and  become  water-logged.  As  a  consequence,  1 
rock  would  be  reouired  to  ballast  and  sink  the  mattress  and  cribs  in  position.  Dur 
last  season's  work  in  New  Orleans  Harbor  this  silting  up  did  not  take  place  to 
extent  expected,  but  this  year  the  results  rather  exceeded  my  expectations. 
September  1,  when  210,000  square  feet  of  mattress  had  been  completed  and  was  aflc 
some  of  the  sections  commenced  to  show  signs  of  sinking  from  silting  up.  The  ] 
driver  attached  to  the  work  was  equipped  with  a  large  steam  pump,  and  an  endea 
was  made  to  wash  out  the  silt  with  a  powerful  Jet,  and  thus  keep  the  mats  aflc 
The  effort  was  not  entirely  successful.  On  September  2  one  of  the  sections  of  n 
tresses  partially  sank,  and  with  great  difficulty  was  towed  down  to  the  general  1g 
tion  of  Spur  No.  1  and  pushed  into  a  deep  pocket.  It  was  moored  to  the  bank,  i 
in  a  very  short  time  sank  to  the  bottom  without  one  pound  of  rock  being  placed  on 
The  exact  position  of  the  center  line  of  the  spur  had  not  been  determined  at  the  ti] 
and  while  this  section  of  mattress  accomplished  good  in  flooring  the  bottom  of 
pocket,  it  did  not  obviate  the  necessity  for  the  regular  mattress,  150  by  300  feet. 

On  Spur  No.  4  the  area  of  mattress  is  less  than  on  any  of  the  other  spurs.  T 
was  occasioned  by  the  mattress  being  built  especially  to  fit  into  a  narrow,  d< 
pocket  on  the  center  line  of  the  spur.  It  has  been  stated  in  previous  reports  t 
the  framed  mattress  in  use  on  this  work  can  be  built  to  fit  accurately  any  Sank  li 
no  matter  how  rugged. 

On  Spur  No.  9  the  first  accident  of  the  season  occurred.  The  mattress  and  bott 
crib  had  been  successfully  sunk.  The  top  crib,  6  by  16  by  250  feet,  was  loaded  i 
saooessfully  lowered  into  position  on  top  of  the  lower  crib,  but  when  the  toggle 
mooring  lines  leading  upstream  were  slacked  away,  for  the  purpose  of  pulling  th 
in,  the  crib  rolled  off  and  lay  alongside  instead  of  on  top  of  the  first  crib.  T 
necessitated  the  sinkinff  of  another  crib,  making  the  volume  of  crib  work  on  S] 
No.  9  exceed  the  others  by  24,000  cubic  feet. 

In  sinking  the  mattress  on  Spur  No.  12  it  is  supposed  that  the  upstream  edge  i 
huns  up  on  a  lot  of  caved-in  trees,  snags,  etc.  Presumably  for  this  reason  the  ov 
tosgle  or  mooring  lines  tore  their  way  through  the  head  block  of  the  mattress,  p 
tialTy  wrecking  it.  The  mattress  generally  went  down  all  right,  but  it  is  snppo 
that  the  upstream  edge  remained  hung  up  on  the  snag.  At  all  events  when  the  ri 
rose  in  February  two  or  three  pieces  of  mattress  were  seen  below  the  spurs  aflc 
One  of  these  pieces,  by  a  strange  fatality,  floated  all  the  way  down  to  8onthp< 
the  upper  portion  of  New  Orleans  Harbor,  and  was  there  discovered  partially  ent 
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g\ed  with  one  of  the  propellen  of  a  twin-screw  steamship.  From  a  personal  inspec- 
tion of  this  piece  and  from  descriptions  of  the  other,  it  is  reaeonahly  certain  that 
the  portion  of  the  mattress  that  forms  the  upstream  apron  of  the  spnr  rolled  np  and 
broke  off  along  the  line  of  the  crib  work  as  a  piece  of  paper  is  torn  on  a  straight 
edge.    An  examination  at  low  water  may  determine  the  correctness  of  this. 

CONCLUSIOir. 

Fifteen  complete  spar  dikes  were  bnilt  dnrih^  the  season,  containing  682,900 
Boaare  feet  of  mattress  and  816,000  onbio  feet  of  cnbs.  This  is  the  largest  amount 
of  work  of  this  kind  ever  done  in  one  season,  and  it  was  accompli^ed  nnder  excep- 
tioDid  difBcnlties. 

The  total  field  cost  of  the  season's  work  was  $67,197.89,  dlTided  as  follows: 

7,341  tons  of  rock,  at  $1.64 $12,039.24 

11,036  cords  of  willows  and  poles,  at  $0.7405 8,172.20 

M78  barrels  of  coal 2,303.97 

488,146  feet  B.M.  lumber,  at  $6.85 8,343.80 

42,264  ponuds  steel  wire  nails,  at  $0.0172 726.94 

7.600  pounds  No.  10  wire,  at  $0.0172 130.72 

800pUe8,at$1.95 1,660.00 

Oils,  paints,  waste,  etc 369.64 

ProTiaions,  including  ice 8,092.28 

Pay  rolls,  services 30,469.10 

Total 67,197.89 

8nch  portions  of  the  provisions  and  pay  rolls  as  were  applied  to  the  willow  force 
are  included  in  the  cost  of  willows  and  poles. 

Total  number  of  spnr  dikes  built 15 

Original  estimated  cost, $5,500  each $82,500.00 

Actual  cost  as  above 67,197.89 

Cost  of  work  below  estimate 15,302.11 

Linear  feet  of  bank  protected 7,060 

Cost  per  linear  foot  of  bank  protected $9.52 

In  obtaining  the  length  of  bank  protected  it  has  been  assumed  that  the  first  and 
last  spurs  will^rotect  a  distance  above  and  below  them  equal  to  half  the  interval 
between— that  is,  225  feet. 

As  to  the  success  of  the  work  it  is  yet  too  soon  to  express  any  positive  opinions. 
It  seems  to  be  accomplishing  the  desired  results,  but  nothiug  certain  cau  be  known 
Qotil  the  river  reaches  a  low  stage.  The  cost  of  the  work,  compared  with  that 
having  a  similar  object  in  view  at  other  localities,  is  so  absurdly  low  that  this  fact 
alone  would  prejudice  those  of  practical  experience  in  protecting  the  caving  bank 
of  the  Mississippi  against  it.  Fortunately,  however,  prejudice  and  opinion  can  not 
affeet  the  ultimate  success  or  failure  of  the  work.  Time  will  settle  this  question 
beyond  the  possibility  of  dispute. 

I  feel  that  it  is  due  to  the  j^rincipal  employees  engagecl  on  the  work  to  state  that 
daring  all  the  quarantine  period,  when  they  were  practically  deprived  of  their  lib- 
erty and  separated  from  tneir  families  and  friends,  not  one  of  them  deserted,  but  * 
worked  cheerfully  and  efficiently  the  long  hours  which  I  considered  the  emergency 
justified. 

Very  respectfhUy,  your  obedient  servant*  H.  S.  Douolab, 

AiiUtant  Engimttr. 

Capt.  Gxo.  MoC.  Dbbbt, 

CiMrp$ of  Snffii^een,  U.S. A. 


Appendix  4  E. 

XSPOXT  OF  MR.  H.  8.  DOUGLAS,  ▲8SI8TAKT  £NG1NBBR,  IN  LOCAL  CHABQS  OV 
GOYEBNIOBNT  DEPOT,  NEW  ORLEANS,  LA. 

New  Orleans,  La.,  May  1, 1898, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  at  the 
GoTeminent  depot,  New  Orleans,  La.,  covering  care,  preservation,  and  repair  of  the 
plant  belonging  to  the  district  for  the  period  from  May  1, 1897,  to  May  1, 1888. 


3444      REPORT   OP  THE   CHIEF  OP   ENGINEERS,  U.  8.  ARMY. 

At  date  of  last  report  the  plant  consisted  of  62  pieoes.  During  the  year  18  piec 
have  been  disposed  of.  as  follows :  Barses  Nos.  11,  14,  230,  541,  544,  545,  and  &4 
lannches  Alaska  and  ifo.  6  and  4  side-dumping  scows  have  been  condemned  a: 
sold ;  baree  No.  12  has  been  broken  up  and  serviceable  portions  used  for  other  pi 
poses,  and  barges  A  and  C  and  No.  547  beached  daring  high  water. 

The  plant  now  on  hand  consists  of  44  pieces,  as  follows:  Standard  gunwale barg 
Nos.  1  to  10,  inclusive,  and  Nos.  15  to  27,  inclusive ;  ordinary  gunwale  bareges  Nos.  5^ 
546,  550,  and  B;  warehouse,  dock,  pile  driver  No.  32;  quarters  boats  New  OrUa\ 
AlpKa^  Beta,  Gamma,  and  Delta;  tun  Tilda  and  General  Comstook^  steamers  Ru 
and  Osceola;  hvdranlic  dredge  The  Mam.  There  are  also  2  small  lighters,  2  can 
docks,  side  dock,  pontoons,  skiffs,  etc. 

REPAIBS. 

Barge  No,  6, — ^Entire  new  deck,  new  cypress  deck  beams,  new  head  blocks, 
new  rake  plank,  and  24  linear  feet  of  new  gunwale  put  in  sides.  Entire  new  set 
iron  bitts  put  in.  The  deck  beams  were  given  a  coat  of  N.  O.  preservative  a 
covered  on  top  with  tarred  paper.  A  pine  deck  of  1|  by  8  inch  plank  was  th 
laid  fore  and  aft  and  calked  in  the  usual  way,  the  seams  being  payed  off  with  s< 
pitch.  This  deck  was  then  treated  with  the  N.  O.  preservative.  A  covering  of  tarr 
paper  as  for  a  roof  was  then  laid,  and  given  a  coat  of  roofing  pitch.  Over  this  t 
deck  was  sheathed  with  |-inch  toDgiied-and-grooved  pine  laid  athwartships.  As  ; 
experiment  the  barge  was  painted  with  a  "cold-water  paint,''  but  it  does  not  seem 
be  of  much  account.    The  cost  of  the  repairs  was  $021.70. 

Barge  No.  7. — Entire  new  deck,  new  pine  deck  beams,  2  new  streaks  of  head  blo' 
at  one  end,  and  1  at  the  other,  3  new  ends  scarfed  on  gunwales,  3  new  rake  plan 
numerous  graving  pieces  on  sides,  entire  new  set  of  iron  bitts  to  replace  wooden  on< 
A  detailed  description  of  deck  is  given  in  statement  of  repairs  to  barge  No.  6.  T 
deck,  sides,  and  rakes  were  calk^,  and  barge  painted  with  iron-ore  paint.  Coi 
$890.86. 

BargeNo.  ^.— About  40  graving  pieces  put  in  gunwales,  deck  patched,  20  new  timl 
heads  put  in,  and  5  new  rake  plank  on  each  end.  Sides  and  rakes  calked.  Co 
$274.98. 

Barge  No.  P.— The  worst  of  the  old  deck  was  out  out  and  3,000  feet  B.  M.  new  dec 
ing  put  in,  new  covering  board  was  put  on,  and  7  deck  beams  reenforced,  60  line 
feet  of  top  gunwales  were  put  in,  and  5  graving  pieces  put  in  on  sides,  additioi 
large  wooden  timber  heads  were  put  in,  and  2  large  iron  bitts  removed  from  bar 
No.  2  and  placed  on  head  block.  Seven  additional  tie-rods  were  put  in.  The  c 
deck,  after  being  patched,  was  calked,  covered  with  tarred  paper,  and  sheatbed  t 
same  as  No.  6.  Calking  of  sides  and  rakes  was  overhauled  and  barge  painted  wi 
iron-ore  paint.    Cost,  $503.97. 

Barge  No.  16. — Entire  new  deck  and  deck  beams.  Side  dock  was  placed  und 
side  and  5  new  plank  put  in  bottom.  One  new  streak  of  head  block  was  put  on  ea 
end  and  8  graving  pieces  put  in  sides.  Both  rakes  repaired  and  entire  new  set 
lion  bitts  put  in.  The  sides  and  rakes  were  calked.  The  new  deck  is  of  the  sai 
kind  as  that  described  as  being  put  down  on  No.  6.    Cost,  $922.33. 

Barge  No.  17. — Kntire  new  deck  and  deck  beams,  one  new  streak  of  head  bloc 
5  pieces  rake  plank  put  on  one  end  and  4  on  the  other,  2  new  ends  scarfed  on  gc 
wales,  entire  new  set  of  iron  bitts  put  in.  The  sides  and  rakes  were  calked,  i 
this  barge  creosote  was  used  in  place  of  N.  O.  preservative.  The  new  deck  w 
similar  to  that  described  on  barge  No.  6.  The  barge  after  completion  of  repairs  w 
painted  with  iron- ore  paint.    Cost,  $801.70. 

Barge  No.  24. — Gunwale  repaired  where  broken  by  heavy  drifb.  Six  gravi 
pieces  put  in  sides,  covering  board  repaired,  sides  and  rakes  calked.    Cost,  $75.54. 

Barge  No.  28.—TYro  lower  seams  on  sides  and  rakes  calked.    Cost^  $8.25. 

Barge  No.  S. — Sides  and  rakes  calked.    Cost,  $18.90. 

Quarten  boat  Beta. — Camel  dock  was  put  under  both  ends,  and  sides  and  ral 
calked.    Boat  was  painted  inside  und  out.    Cost,  $55. 

Tug  Tilda. — Docked.  One  new  sheet  put  in  boiler  and  an  entire  new  set  of  tub 
new  breeching,  new  boiler  casing,  new  ash  pan,  new  furnace.  New  tail  shaft  a 
old  wheel  bushed  and  fitted  to  it.  New  crank  pin  and  new  forward  end  on  era 
shaft.  Main  cylinder  bored  and  piston  banded  to  suit,  and  fitted  with  new  packi 
rin^s  and  follower.  Main  valve  was  planed  and  seat  faced.  Repairs  were  made 
guides,  valve  yoke,  and  stem.  Four  brass  fibs  were  fitted  to  cross  bead.  Bow  n 
sheathed  with  No.  16  iron,  cabin  straightenea  up,  deck  beams  overhauled,  coalbank< 
enlarged  and  new  roof  put  on  cabin.  Hull  was  calked  and  coal  tarred  to  water  Hi 
Shortly  after  these  repairs  were  completed,  and  the  boat  let  out  of  dock,  the  busfa 
wheel  became  loose  on  the  shaft.  The  tug  was  again  docked  and  a  new  wheel  fitt 
on  the  shaft. 

The  intermediate  shaft  was  taken  out,  shortened,  and  fitted  with  new  thrust  rinj 
The  throttle  valve  was  repair^  and  some  slight  work  done  on  hull.    Cost,  $1,212. 

Tug  General  Comstock. — Docked|  and  12  new  plank  put  in  huU,  new  filling  a 
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>Teriiig  board  on  fan  tail,  new  stem  ohook,  new  deck  from  aft  cabin  to  ond  of  fan- 
kily  new  stem  chock,  new  deck  from  aft  of  cabin  to  end  of  fantaU,  new  btiii3per»f 
leave  blockB,  and  grating.  Coal  bnnkers  repaired  and  two  cavilB  ref&Htistied,  b»w 
leathed  with  No.  16  iron,  and  hull  and  deck  calked.  Hull  coal  tarred  to  wat^r  line, 
ew  end  on  tail  shaft,  and  new  sectional  stem  bushing.  One  new  tliruRt  ring, 
[ain  valve  repaired  and  link  overhauled.  New  piston  rod  for  snpply  pump,  and  new 
re-door  liners.    Furnace  repaired.    Cost,  $751.16. 

Steamer  Ruby,— Docked  and  12  new  planks  put  in  hull.  New  decking  ftm!  aosing 
»rward  and  new  deck  afb  in  engine  room.  New  cylinder  timbers  and  new  ho^- 
^ain  braces.  New  fillings  for  pitmans,  and  hull  and  deck  calked.  Four  qa»rter 
rasses  for  main  Journals,  two  pair  wrist-pin  brasses,  two  pair  crosshead  bra^^es^ 
>ar  pair  slide  brasses.  One  new  eccentric,  four  new  link  pins.  Piston  ruda  tnmed. 
nd  fitted  with  new  brass  collars  in  stuffing  boxes.  Supply  pump  fitted  wUh  new 
ide- valve  stem  pin  and  plunger,  two  gibs,  and  keys.  Cost,  $358.10. 
The  Bam, — The  Ram  was  placed  in  the  Good  Intent  Dry  Dock  and  her  sides  and 
bke  at  bow  sheathed  to  water  line  with  planking  3  inches  thick.  On  3icc:ount  of 
le  rotten  condition  of  the  hull  spikes  would  not  hold,  and  the  she&tbmg  waJi 
kst«ned  on  with  carriage  bolts  running  through  to  the  clamps  on  the  InHide  of  the 
mbers.  Rotten  planks  in  the  rake  at  the  stern  were  taken  out  and  replaced  v^nth 
Dw  ones.  After  coming  out  of  dock  the  dredge  was  returned  to  the  depict  uud  the 
loathing  of  the  hull  completed.  New  fantails  and  nosing  were  put  in,  41K)  feet  new 
ecking  put  down,  new  timbers  placed  forward  for  cutter  frame  ana  H^nir  wheel, 
itter  frame  repaired  and  strengthened  with  new  timbers,  new  blocks  for  aft^r  sheer 
gB  and  fair  leaders  made.  A.  new  rudder  stock  was  made  and  wheel  o\'erbftiiled. 
ylinder  timbers  were  strengthened,  seven  new  fenders  made,  and  cabin  repaired. 
ew  cutter  head  and  bearing  for  cutter  shaft  were  made,  together  with  caut-iron 
leaves,  steel  pins,  brasses  for  capstan  engine,  etc.  Cost,  $1,969.73. 
Bam'e  Ughter. — This  small  barge  was  practically  rebuilt  at  a  cost  of  $2T6.6& 

CURRENT  REPAIRS. 

Skiffs,  side  and  camel  docks,  etc.,  have  been  kept  in  repair  and  minor  repairs  made 
>  the  plant  generally.    The  cost  of  sach  work  has  been  $339.50. 


GARB  OF  PLANT. 

Under  this  head  I  include  supervision  at  the  depot,  pay  of  watchmen,  pumping 
arges,  shifting  fleet,  patting  out  lines,  sparring  off,  etc.  The  cost  of  this  for  the 
ear  has  been  #,821.43. 

I  am  glad  to  say  that  the  general  oondition  of  the  plant  is  excellent.  Tht^  dredge 
%e  Ham  requires  a  new  hull,  which  should  be  of  steel;  and  some  of  the  Imr^efi  have 
een  repaired  probably  for  the  last  time  that  economical  repairs  can  He  mode. 
arees  Nos.  1,  2,  and  3  are  now  over  14  years  old  and  are  yet  servicieable.  I 
link  the  statement  can  be  safely  made  that,  considering  it«  age,  there  m  rm  plimt 
Q  the  Mississippi  River  that  is  in  better  or  more  serviceable  condition  tlian  tlisil 
elong^ng  to  the  Fourth  district.  As  stated,  the  plant  is  old,  and  some  of  it  should 
e  renewed  at  an  early  date.  Should  work  be  in  progress  at  the  Siiiue  time  at 
atchez  Harbor,  Red  and  Atchafalaya  rivers,  and  New  Orleans  Harbor,  the  present 
lant  is  inadequate  for  the  service,  and  at  least  seven  new  standard  barges  would  be 
eceasary  to  properly  prosecute  these  works. 

Very  respectfully,  your  obedient  servant^  H.  S.  Douiirvs, 

Aeeietani  Ettyinmr. 
Capt.  Geo.  McC.  Derby, 

Corp*  of  Engineer Sf  U,8.A, 
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EPORT  OF  MR.  A.  F.  WOOLLET,  JR.,   ASSISTANT  ENGnfEER,  IN   LOCAL    CHARGE    OF 
IMPROVING  ATCHAFALAYA  AND  RED  KIYERS,  LOUISIANA. 

New  Orleans,  La.,  May  l,  189S. 
Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of 
nproving  Atchafalaya  and  Red  rivers,  Louisiana,  under  my  local  direotion,  for  the 
eriod  from  May  1, 1897,  to  May  1,  1898: 

DRSDGINO  OLD  RIVER. 

The  conditions  prevailing  in  Old  River  affcer  the  hi^h  water  of  1807  wi^re  so 
iTorable  to  the  exigencies  of  navigation,  at  the  beginnme  of  the  usual  drodgiug 
MMon,  that  it  was  apparent  that  but  little  dredging  would  suffice  to  nLaintain  am 
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ample  low- water  channel,  provided  in  the  interim  no  serious  sloughing  of  the  bai 
occurred. 

The  season  did  afterwards  prove  to  be  a  light  one  so  far  as  dredging  was  C( 
cemed.  as  will  be  seen  ftom  the  tabulated  statement  of  yardages  remov^  firom  1 
several  localities. 

The  effect  of  the  long-continued  high  stase  of  the  Mississippi  Rivery  and  the  a 
sequent  high  velocity  through  Old  River  aoring  a  long  period,  was  to  sweep  1 
banks  so  clean,  and  in  many  cases  to  erode  the  slopes  and  undermine  the  banka 
such  an  extent,  that  serious  sloughing  was  threatened. 

Slouffhing  did  begin  in  several  localities  and  gave  unmistakable  evidence  thai 
would  DC  of  such  volume  as  to  require  the  continuous  service  of  The  Bam  fo 
period  of  three  months  or  more  to  remove  the  combined  yardi^es  that  would 
forced  into  the  channel  at  the  several  localities,  if  nothing  was  ctone  to  relieve  1 
conditions  tending  to  produce  these  sloughs. 

A  modification  and  comparatively  practical  prevention  of  this  latter  trouble  w 
however,  secured  by  prompt  and  thorough  diamage  of  all  lakes  in  the  vicinity,  b< 
those  immediately  adiacent  to  Old  River  and  those  more  or  less  remote  from  t 
immediate  banks  of  Old  River;  the  latter,  though  not  as  menacing  to  the  stability 
the  banks,  did  offer  some  danger,  and  could  be  drained  with  economy  compatil 
with  the  threatened  danger. 

Dredging  was  necessary  at  the  following  localities :  Carrs  Point,  Dead  Tree,  a 
Ash  Cabin  Light.  Had  the  wat^r  continued  longer  at  a  low  stase  it  would  hs 
been  necessary  to  dredge  a  channel  about  400  feet  long  in  front  of  Waverly  Landii 
near  Barbres  light. 

This  condition,  at  a  locality  where  no  dredging  has  been  required  in  several  yea 
I  attribute  directly  to  the  fact  that  the  banks  had  been  scoured  to  such  an  extent 
to  form  a  more  than  normal  width  of  low- water  channel,  having  something  like 
former  depth  clear  across  the  section :  or,  in  other  words,  an  abnormal  cross-secti 
area,  and  the  lack  of  a  velocity  usually  existing  at  that  locality. 

llie  conditions  at  the  mouth  of  Old  River  (Carrs  Point)  were  such  as  to  reqn 
the  removal  of  about  the  usual  number  of  cubic  yards  annually  handled  at  tl 
locality  for  each  of  the  past  several  years.  Notwithstanding  the  above,  the  laj 
the  land  was  such  that  I  did  obtain  a  more  desirable  channel  than  I  have  been  a 
to  procure  heretofore,  consistent  with  economy.  The  points  of  superiority  of  t 
channel  were  ease  and  safety  of  navigation  and  its  ability  to  resist  decay  under 
prevailing  fluctuations  in  direction  and  velocity  of  current.  The  dredging  at  Di 
free  and  Ash  Cabin  were  both  mainly  dne  to  a  restriction  of  the  channel  wid 
caused  by  sides  of  channel  being  forced  in  by  the  sloughing  banks;  this  strictc 
having  a  clay  or  mud  bottom,  resisted  scouring  in  itself  and  deposited  more  or  1 
sand  immediately  above  or  below,  with  certain  conditions  of  current. 

The  first  season  I  was  immediately  in  charge  of  dredging  operations  in  Old  Ri 
I  prepared  and  submitted  a  sketch  from  survey  of  1894  and  1895,  showing  < 
River  in  contour,  from  top  of  bank  to  top  of  bank  throughout  its  entire  lengUi ; 
this  sketch  establishing  what  I  determined  should  be  the  fixed  channel  limits 
future  dredging  operations,  all  of  the  details  receiving  your  approval. 

These  fixed  channel  limits  were  determined  with  the  following  points  in  vie 
Economical  maintenance,  ease  and  safety  of  navigation,  tendency  to  maintain 
original  location  from  year  to  year  as  nearly  as  practicable,  economy  of  first  c 
struction,  and  location  where  a  pilot  would  naturally  look  for  a  channel. 

After  a  careful  study  of  the  situation,  with  each  of  the  above  aualifioations 
view,  it  was  considered  entirely  plausible  to  establish  such  fixed  limits,  with 
exception  of  the  channel  at  the  mouth  of  Old  River  (Garrs  Point),  which  would  lij 
to  be  laid  out  each  year  to  conform  to  conditions  in  that  immediate  vicinity,  f 
which  are  vastly  changed  by  each  successive  flood  of  the  Mississippi  or  of  the  1 
River.  After  a  period  of  several  years'  experience  I  am  prepared  to  state  that  t 
system  is  responsible  for  a  saving  of  at  least  50  per  cent  in  the  annual  cost  of  fi 
operations  for  these  works,  as  compared  with  the  former  system. 

I  always  find  from  year  to  year  remains  of  channel  dredged  during  previous  yej 
and  even  though  this  channel  might  be  obliterated  in  isolated  spots,  it  is  alwa^ 
short  and  necessarily  direct  route  to  dredge  through  these  obstructions  and  join 
disconnected  ends. 

The  following  tabulated  statement  will  show  the  details  of  the  work  for  the  per 
of  actual  dredging  operations,  together  with  other  data  that  might  be  of  interes 

Number  of  days  (of  ten  hours)  actual  dredging 2 

Number  of  days  (of  ten  hours)  delayed  by  breakdowns,  minor  repairs,  shift- 
ing location  of  dredge,  moving  anchors,  and  raising  lines  for  passing  boats.  1 
Sundays  (no  work) 

Total  number  of  days  (of  ten  hours)  actually  engaged  in  dredging 
operations ....t         5 
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'otal  namber  of  enbio  ^ftrdfl  handled , 51,940 

iverage  number  of  oabio  yards  handled  per  day,  inclndiDg  delay « 1,  IBO 

iverage  number  of  oabio  yarda  handled  per  workiiig  day  (of  ton  honra)^ 

actaal  dredging „        1,737 

loot  per  cable  vard  of  material  h&adled  dciring  reason,  for  period  of  actual 
dredging,  inoludinff  all  txpenses  for  time  actually  enj^au^ea^  together  with 
aotaal  holidays  and  lost  time  from  the  usaal  cauo&B  tfunng  thia  period. . .  $0. 01  ITS 

lumber  of  eubie  jforit  'handled  at  the  iQcalUies  ^kere  dredging  wa*  r^uirtd,  and  tko 
average  handled  per  dredging  h our  far  eaoh. 


Location. 

CU««  of  materliL 

Total, 

Coat 

ATeran 

bandied 
per  hour. 

vt  Point  Bw 

75  per  ceui  aand  and  grar al  ^  2&  per  oent 

mad  anil  daj^ 
86  per  cent  clay  and  65  percent  fluifl.,., 
80  per  eent  cLiy  and  10  per  cent  aacid- .  - . 

32J00 
U,60tt 

390 
4S1 

ia& 

Wid  Tree ................... 

ifis 

jh  Cabin  light 

IflO 

The  period  covered  by  dredging  operations  waa  51  days — September  5  to  October 
5,  incln8ive-H)f  which  7  were  Somlfty!*  (no  work),  8.1  w&t^.  th«  u.^iial  ntui^pa^efi  and 
elays  under  ordinary  working  cutiilLtiuna,  6  were  delays  of  an  aouaiial  character 
nder  normal  working  conditions,  8ucU  aa  repairlDg  (centrifugal  pump^  frequent 


banges  of  location,  the  neoessity  of  Goalme  w'ithoni'the  aid  of  a  tendJr,  and'  29.9 

lys,  or  299  hours,  represent  the  time  activ^my  engaged  in  dredging. 

It  will  be  seen  that  a  combination  of  oironmBtancea  permitted  of  29,9  days'  work 


nd  a  loss  of  21.1  days  out  of  the  51,  or  a  losa  of  41  per  Vent  of  the  full  time. 

If  we  compote  the  price  per  cable  yard  of  material  hnndled  and  to  oorer  the  full 
xpense  of  51  days,  40  per  cent  of  which  ia  lost  time^  it  would  be  $i).041T3.  Cost  pet 
abio  yard  of  material  handled,  to  4:0 ver  eicpenao  of  all  time,  except  stoppages  of  ao 
nosual  character,  would  be  $0,031,  Cost  per  cnliic  yard  of  material  handled,  to 
over  expense  of  the  actual  dredging  time,  2^.9  dajn,  would  bo  10.0244. 

lliere  was  maintained  in  Old  River  tbroughont  tbe  tieaaon  a  navigable  channel  7.5 
D  10  or  more  feet  below  the  zero  of  Uarbie's  gauge^  except  for  short  periode  of  fVom 
tiree  to  five  days,  when  there  waa  not  a  greater  depth  than  5,5  feet  at  Duad  l>ee 
nd  Ash  Cabin. 

The  channel  across  Carrs  Point  was  dredged  to  8  feet  below  zero  of  Bai-bre's  gauge, 
rith  a  bottom  width  of  100  to  110  feet. 

The  ohannels  at  Dead  Tree  and  Asb  Cabin  Light  were  both  drodged  to  a  depth  of 
.5  feet  below  zero  of  Barbre's  gauge,  with  a  bottom  width  of  100  feet. 


ATCHAFALAYA  8 ILL  DAMS. 

Daring  the  month  of  November,  1897,  the  nenal  annual  survey*  in  the  vicinity  of 
lie  sill  dams  were  made  to  determiDe  the  eon  d  it  ion  of  the«e  stroctnree.  goTeu 
mgitndlnal  sections  through  each  of  the  dams  and  cross  sections  (even  numbers 
oly)  4  to  52  of  original  surveys,  were  sounded  for  comparison  with  former  surveys. 

These  surveys  were  made  with  the  greatest  possible  care  to  determine,  as  aeon- 
ktely  as  possible,  the  nature  and  extent  of  such  changes  as  might  have  been 
Bcasioned  b^  recent  unprecedented  high  water,  and  with  a  view  to  throwing  ail 
de  possible  hght  on  the  question  of  the  probable  advisability  of  strengthening  or 
rotecting  these  structures  daring  the  coming  season. 

All  soundiuffs  less  than  25  feet  were  taken  with  a  pole,  and  those  of  a  greater 
epth  were  taken  with  the  ordinary  lead  and  line  in  the  hands  of  a  good  leadsman. 

It  might  here  be  noted  that  the  soundings  taken  with  a  pole  embrace  the  greater 
art  of  the  area  covered  by  Dam  No.  1  and  a  large  portion  of  area  covered  by  Dam 
[o.  3,  as  well  also  as  the  immediate  shore  portion  of  the  territory  embraced  by  the 
irvc^.  I  have  prepared  and  submit  herewith  cross  sections  in  vicinity  of  Sill 
^ams  38  to  48,  inclusive,  longitudinal  sections  throagh  Sill  Dam  No.  8,  longitudinal 
action  (profile)  through  channel  of  Atchafalaya  in  the  vicinity  of  sill  dams.  Shore 
)vels  were  run  over  such  sections  as  gave  evidence  of  recent  changes.  These  were 
ractioally  altogether  on  the  right  bank,  and  the  greatest  changes  are  embraced  by 
)Tels  platted  on  sections  38  to  48,  though  there  are  material  changes  in  the  shore 
ortions  of  other  set  tions  between  the  dams;  but  these  latter  will  not  be  considered 
»  much  in  detail  as  the  former. 

Id  the  sketches  submitted,  surveys  of  1894  (in  black)  are  only  compared  with  survey 
f  1897  (in  red).  My  reason  for  this  is  to  compare  the  present  condition  of  these 
timotures  and  the  surroanding  vicinity  directly  with  the  most  serious  condition 
[lat  has  baen  evidenced  by  any  former  surveys— namely,  1894. 


I  k 
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The  survey  of  1896  aotnally  showed  what  I  considered  to  be  an  nnpreceden 
deposit  in  the  Atchafalaya  from  the  head  to  a  certain  distance  below  tne  damn, 
far  as  I  had  occasion  to  examine,  and  I  can  find  no  record  of  silting  in  saoh  volo 
previons  to  that  date. 

In  my  report  of  February  19,  1897,  I  made  mentioo  of  this  onnsnal  depoi 
advanced  mv  reasons  for  it,  and  stated  why  in  my  opinion  all  evidenccM  of  t 
deposit  wonfd  practically  be  swept  away  by  the  next  high  water  soHicient  to  p 
duce  a  strong  current  in  the  Atchafalaya,  and  generally  speaking,  from  a  care 
scrutiny  of  the  surveys  of  1897, 1  believe  it  will  be  conceded  that  this  has  pro* 
largely  true. 

Comparing  surveys  of  1894  and  1897,  sections  38  to  50,  inclnsive,  it  may  be  no 
that  the  extreme  depth  of  sections  48  and  50  are  the  only  ones  which  have  m  teri» 
increased  since  1894,  and  that  the  remainder  of  the  above-enumerated  sections  (3) 
46,  inclusive)  had  less  depth  and  flatter  slopes  in  1897  than  existed  on  these  sevc 
sections  in  1894. 

It  is  to  be  seen,  however,  for  1897  that,  notwithstanding  the  flatter  slopes  and 
less  depths  than  those  which  existed  in  1894,  with  exceptions  alreaily  noted  abo 
there  had  been  a  recent  movement  of  the  shore  portion  of  these  sectiouH.  This, 
my  mind,  would  seem  to  indicate  that  there  must  have  existed  (ae  canse  for  i 
movement),  say  immediately  after  the  high  water  of  1897,  as  great  or  greater  dept 
as  steep  or  steeper  slopes  than  those  which  existed  at  the  date  of  l>^  surveys, 
which  latter  time  the  banks  and  slopes  bad  reached  and  did  maintain  an  equilibii 
until  some  date  subsequent  to  the  tioud  of  1897. 

The  fact  that  there  were  flatter  slopes  in  1897  than  in  1894,  on  the  right  banli 
these  sections,  is  in  a  number  of  iustauces  beyond  question  due  to  the  fact  that  la 
volumes  of  material  above  water  surface  had  very  recently  subsided,  slouuhed 
caved  into  the  water,  following  the  slope  down  to  or  nearly  down  to  the  toe  of 
subaqueous  portion  of  the  slope.  It,  indeed,  is  a  question  in  my  mind  whether 
decrease  in  depth  in  1897  as  couipared  with  that  of  18.M4,  for  sections  l)eIow  Dam 
3,  is  not,  at  least  to  a  large  extent,  due  to  this  recent  niovemeut  of  the  bank,  wli 
was  mainly  of  a  sloughing  nature,  and  iu  such  masses  as  to  slide  with  great  moment 
-on  a  comparatively  flat  slope  after  once  being  set  in  motion. 

I  will  now  consider  the  lont^itudinal  sections  through  Dam  No.  3. 

Subsection  9  through  crest  of  dam  is  compared,  1894  with  1897, 1895  with  11 
and  1896  with  1897.  In  1894  at  the  time  surveys  were  made  I  could  not  get  hoh 
an  experienced  leadsman,  and  while  the  only  man  available  at  the  time  wae  can 
and  painstaking,  I  rely  less  on  the  results  than  I  do  on  those  of  1895, 1896,  and  II 
Soundings  in  1895  were  taken  with  a  lead  line  in  the  i  ands  of  a  careful  and  exp 
enced  leadsman,  whose  work  is  as  relia  le  as  work  bv  this  method  can  be.  ' 
soundings  in  18H6  and  1897  were  taken  with  a  rod  to  25  feet  of  depth,  and  gret 
depths  were  taken  with  lead  and  line  in  the  hands  of  a  competent  leadsman.  I  tbi 
fore  attach  the  most  and  equal  importance  to  results  of  surveys  of  1896  and  189* 
slight  bit  less  to  those  of  1895  for  depths  less  than  25  feet,  and  the  least  importa 
to  the  entire  subaqueous  portion  of  surveys  of  1894. 

From  a  glance  at  the  comparison  between  1894  and  1897  it  may  be  seen  that  tl 
is  a  less  difference  between  the  two  than  there  is  between  1895  and  1897  or  18Si6  ; 
1897,  which  is  the  reverse  of  the  theory  that  the  structure  is  deteriorating.  Thii 
in  a  large  measure,  due  to  lack  of  an  experienced  leadMman.  It  will  be  noted, 
comparisons  of  section  9,  from  surveys  of  1895,  1896,  and  1897,  that  the  main  w 
defined  channel  across  the  dam  near  the  right  bank  showed  something  like  agrad 
decline  in  elevation  through  each  year  to  and  including  1897,  and  it  may  alsc 
observed  that  this  apparent  ten<lency  of  the  crest  to  sag  is  rather  pronounced  in 
shoreward  movement  toward  the  right  bank,  the  bank  which  showed  at  date 
1897  survey  marked  signs  of  recent  movement. 

The  right  bank,  tbronghout  the  entire  vicinity  of  these  structures,  showed 
■ures  above  the  low-water  line,  these  being  continuous  for  a  distance  of  400  to 
feet  at  points,  and  very  marked  in  several  instances  where  they  stand  open  as  m 
M  2  feet  at  the  top  and  where  there  had  at  that  time  been  no  pronounced  movein 
in  the  adjacent  bank. 

I  have  to  call  attention  to  the  fact  that  one  of  these  fissures  existed  in  the  lo 
two-thirds  of  the  right  bank  superaqueous  portion  of  Sill  Dam  No.  3,  the  grea 
ox>ening  being  not  less  than  18  inches  wide  and  5  feet  deep.  These  openings  expc 
to  plain  view  stringers  and  other  timbers  in  the  frames  of  the  sill,  a  nnmbe] 
which  have  been  constantly  covered  by  deposit;  these  were  severed  Uiougb  m 
were  still  comparatively  sound ;  yet  they  gave  way  to  some  subaqneous  force 
forces,  there  being  no  other  causes  above  water,  as  the  slope  above  is  comparatit 
flat,  paved  with  mattresses  and  stone,  is  iu  a  restricted  width  of  river  and  on 
bend  side,  all  of  which  tend  to  reduce  to  a  minimum  any  tendency  to  a  depoai 
weighting  of  this  immediate  slope. 

The  sections  between  the  dams  have  shown  a  maximum  inoiease  of  4  ftet  over  1 
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L894  and  19  feet  over  that  of  1896.  There  was  imniefliat-ely  previoas  to  the  anr- 
of  1897  extensive  oaring  of  the  banks  of  the  AtchaJUlaja  below  And  remote 
n  the  dame;  there  waa  ut  the  nnme  date  a  pronouncett  H«ttUii^  of  the  right  bank 
re  at  jpoints  above  and  dii^Unt  from  the  dams  in  a  vii  inity  which  has  shown  no 
rked  signs  of  this  kind  for  the  past  four  yeara.  Each  ftUiicefteiv©  higher  water 
B8  a  cnrrent  which  increases  iu  velocity  in  a  ^eater  ratiu  tbrUi  Lb  at  in  the  Mis- 
ippi,  each  sacceeding  1ii<rbt>r  water  is  accompanit^d  by  a  greater  seounng  or  ero- 
)  power  and  consequently  a  greater  meQaee  t<)  any  •  true  tare  wbioh  might  be 
ired  by  ffreat  velocitiea. 

he  past  hiffh  water  prodnced  a  cnrrent  of  snch  velocity  that  it  became  impraoti- 
le  or  nosafe  to  operate  tuw boats  in  the  Atchafalaya  for  a  time.  We  have  stien 
power  of  the  last  hi^h  \^  att^r  tu  remove  a  pre^  ioua  b^^avy  depoait,  and  in  places 
oakenew  encroachments  on  either  bottomi  bank,  or  area  of  secrioEi. 
^'e  must  prepare  or  expect  at  «ome  future  date  to  bold  thuHe  dams  utider  the 
ages  of  a  current  velocity  as  ffrent  or  neater  than  that  of  16&7. 
Very  respectfully,  your  obedieut  servunt, 

A-  F.  WoOLLKY,  Jr.,  Amsiani  EnffinHr, 
apt.  Geo.  McC.  Dbrbt, 

Car]^  of  Engineer  a f  U.  8.  S* 
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"CRT  OF  A88T8TANT  BKGlKEKft  W,  J.  HAFDEK,  IN  tOCAl.  CBAB01E  OF  THB  LOWER 
BN'SAS,  ATCHAFALAYAj  LAFOURCHE,  BAKATAHIA^  PQNTCHaRTRAUJ,  AND  LAER 
DBGMS  LEVEE  DISTRICTS. 

New  0RLKAN8,  La,,  M<i^  1, 1S9S. 
VAR  Sir:  I  have  the  honor  tosnbmit  the  following  report  for  the  works  under 
local  direotion  for  the  year  ending  May  1^  L898 : 

GSNBRAI.  METHODS. 

onttructUm. — ^As  soon  as  the  fiood  of  1897  snbsided  work  was  prompily  resumed 

^11  levees  where  operatic) ue  had  been  suspended. 

be  first  of  the  levee  work  to  be  done  under  the  1898  allotmenta  was  advertised 

Lngnst. 

arly   in  September  yellow  fever  was  dt^claipd   epidemic  at  New  Orlenna  and 

)ral  towns  in  the  State  oi'  Mississippi,    i^iiarantiues  were  instituted,  and  in  a  few 

8  every  avenue  of  travel  was  blocked  ;  indeed,  so  tightly  were  the  LLues  drawn 

b  it  was  not  possible  to  cross  the  river  trum  one  parish   to  another^  or  even  go 

n  one  place  to  another  in  the  same  parish.    This  state  of  affairs  continned  until 

latter  part  of  November. 

B  a  result  of  thn  quarantine  mfiny  coutraetora  were  unable  to  promptly  reach 

ir  works,  while  others  who  had  been  fortunate  enough  to  do  so  suffered  much  incon- 

ience  and  loss  of  time  by  reason  of  their  inability  to  tnuisport  men  and  supplies. 

» yellow  fever  not  only  caused  a  lo^s  of  several  months  of  the  most  profitable 

e  of  the  y^ear  for  levee  Innldiiig  at  the  works  under  contract,  but  delayed  levee 

>k  in  ff eneral  for  a  oorres  pi^ndinjy^perLod*    QuaruntineBpreveuti^dadvertisingand 

ting  the  balance  of  the  allotments  under  contract  early  In  the  falL 

faring  the  month  of  March  the  river  roi^etoaheight  suffltiient  to  Hood  the  borrow 

\  and  generally  interrupt  work  in  pro^rress.    At  tlie  date  of  this  report  a  large 

>aDt  of  work  to  be  paid  for  from  the  WJH  allotmeuts  remaius  to  be  done, 

tabulated  statement  for  each   district  is  here^vLth  submitted   and  furnishes 
ailed  information  for  all  levees  built  and  conetructing. 

(uck  or  b€ue  diiehei, — Thr^  practice  of  cutting  a  muek  or  base  ditch  was  con  tinned 
)lacee  where  the  existing  embankment  wan  known  to  be  leaky.  Leaks  are  usually 
I  to  holes  or  cavities  made  through  or  ntidBt  the  embankment  by  burrowing  am* 
Lb,  or  partly  decayed  logs  or  other  vegetation  not  ra moved  ^om  the  surface  of  the 
and  or  Just  beneath  it,  or  snrreptitiouely  placed  in  the  body  of  the  levee  at  the 
e  of  its  constmction. 

*€pnir$, — During  the  months  of  July,  August,  and  September^  1897,  aU  United 
tes  leveee  were  repairer)  and  put  in  good  condition.  EepairH  cousit^ted  of  cutting 
i  removal  of  weeds  and  other  objectiooable  vegetation ,  restoration  of  rain  and 
7e  wash,  resodding  where  grass  had  failed  to  grow,  and  restoring  iuipaired  drain- 
I  of  horrow  pits. 

apervMow.— Up  to  Jannary,  1808,  the  same  syatem  of  super  vision  as  reported  for 
pa«t  several  years  prevailed^    Since  Janaaij  I  have  had  general  super? iaion  of 
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all  levee  work  in  the  Fourth  Mississippi  Riyer  district:  Mr.  L.  E.  Lion  has  had 
supervision  of  the  Lower  Tensas  district:  Mr.  W.  E.  Knobloch  has  had  local  s 
vision  of  the  Atchaflftlaya  district;  Mr.  J.  W.  Monget  has  had  local  sapervision  c 
Lafourche  district  and  the  Pontchartrain  district;  Mr.  H.  B.  Watson  had  local  si 
Tlsion  of  the  Barataria  district  and  the  Lake  Borgne  district  up  to  April  1,  wh< 
was  succeeded  by  Mr.  John  Klorer. 

These  men  represent  this  office  in  the  management  of  protection  work  during 
water.  Throughout  the  year  the;^  see  that  the  levee  line  is  kept  in  thorough  re 
draining  borrow  pits  and  replacing  wave  wash  after  each  high  water,  and  ke< 
weeds  cut  down  at  all  seasons;  they  make  ail  surveys  necessary  for  proposed  ^ 
they  supervise  the  work  of  contractors  and  inspectors;  do  all  insAnmental 
necessary  to  the  proper  execution  of  contracts  and  certify  to  their  satisfactory 

Sletion ;  they  make  reoommendations  as  to  the  efficiency  of  the  levee  line  of 
istrict  which  intimate  contact  with  the  work  brings  to  mind;  thev  are  reqi 
to  carefully  inspect  every  foot  of  their  line  once  a  month  and  oftener  if  practio 
in  addition  to  such  special  reports  as  circumstances  from  time  to  time  oemand 
are  required  to  submit  monthly  reports  specifying  the  extent  and  dates  of 
inspections,  what  surveys  or  special  examinations  have  been  made,  the  genera] 
dition  of  the  levee  line^  character  and  progress  of  repair  work,  the  date  of 
mencement  and  oompletion  of  contracts  under  way,  and  the  percentage  of  eml 
ment  in  place  at  each. 

A  number  of  inspectors  were  employed  at  $90  and  $75  per  month  and  station 
levees  during  the  time  of  their  construction.  It  is  the  duty  of  these  men  to  re 
upon  the  levee  at  all  times  during  working  hours,  see  that  the  specification 
complied  with,  keep  a  daily  recora  of  force  and  operations,  and  aubmit  w< 
reports  of  same. . 

Jn$pection,—\jBe  of  the  bioycle  for  levee  inspection,  which  was  largely  ex 
mental  last  year,  has  been  sucoeesfully  demonstrated ;  nearly  all  of  the  inspe 
have  them,  and  their  use  is  attended  with  much  profit,  both  as  to  time  and  oc 
transportation. 

Preservation  of  loor^.— Under  authority  of  your  project  of  July  9. 1897,  appi 
July  21, 1897^  twenty-four  of  the  proposed  twenty-six  foundations  ror  the  dep< 
warehouses,  in  which  to  store  high- water  tools  and  materials,  have  been  bnilt  i 
Lower  Tensas  district,  and  seven  of  the  proposed  twenty-six  foundations  li 
Atchafalaya  district  have  been  built;  as  yet  none  have  been  built  in  the  othe: 
tricts.  These  foundations  consist  of  a  "  bench ''  of  earthy  having  a  surface  mea 
meut  of  64  by  32  feet,  with  the  steepest  side  slopes  the  building  material  will  pel 
they  a4join  the  levee  at  equal  grade,  and  are  built  on  the  land  or  river  side,  as 
conditions  suggest  as  most  expedient. 

It  has  been  decided  to  give  the  warehouses  some  characteristio  style  of  arch 
ture,  and  a  castle,  emblematic  of  the  engineer  corps,  has  been  practically  decide 

For  purposes  of  experiment  one  house  has  been  bnilt  at  Kempe  Levee  (658  R; 
one  at  Gibsons  Landing  Levee  (683  R),  in  the  Lower  Tensas  district;  these  hi 
have  been  built  on  the  same  general  lines,  with  slight  differences  of  detail.  A 
house  wUl  shortly  be  built,  with  some  further  m^fioations.  It  is  then  exp^ 
that  a  final  plan  will  be  adopted  and  the  remainder  of  the  houses  built. 

IdOWBR  TENSAS  LBYXB  DISTRICT. 

It  was  intended  that  a  new  levee  should  be  bnilt  at  Ashley  (724  R)  to  proTid 
a  threatened  breach  of  the  existing  line,  but  the  bidder  to  whom  the  worli 
awarded  defaulted.  Quarantine  complications  prevented  readvertisement  ol 
work  earlier  than  November  15.  The  proposed  levee  is  about  2i  miles  long  and 
tains  about  315,000  cubic  yards.  As  it  was  apparent  that  such  a  large  work  < 
not  be  undertaken  at  so  late  a  date  and  completed  by  usual  high-water  time  (Mi 
no  further  effort  was  made  to  put  it  under  contract.  Caving  has  continued  a 
locality  and  it  now  seems  certain  that  the  proposed  levee  must  be  built  durin. 
coming  season  in  order  to  assure  continuity  of  line  for  next  year's  flood. 

A  new  levee  8,314  feet  long  and  containing  372,874  cubic  yards  is  building  b 
United  States  at  L' Argent  (665  R)  to  cover  a  threatened  breach  of  the  exi 
levee.  This  work  should  have  been  completed  by  March  1,  but  owing  to  d 
occasioned  by  quarantines  and  very  bad  weather  dnring  the  montlis  of  Deeen 
January,  and  February  it  is  only  42  per  cent  completed  at  the  date  of  this  repi 

A  new  levee  1,526  feet  long,  containinff  44,910  cubic  yards,  was  built  by  tiie  Ui 
States  at  Glasscock  (725  R)  to  restore  the  embankment  destroyed  by  ^e  Qlmat 
crevasse.    The  new  levee  was  built  on  the  original  line. 

(Quarantine  complications  caused  this  work  to  be  put  under  contract  late  ii 
fall.  While  the  January  rise  in  the  river  did  not  overtop  the  bank  it  was  snffi 
to  destroy  all  natural  drainage.  As  the  contractor  had  the  work  well  adra 
and  was  in  no  wise  delinquent  the  United  States  established  a  pumping  oati 
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leree  to  keep  the  borrow  pits  drained  that  oonstmction  might  proceed  without 
trmptioD.  The  pnmp  was  operated  for  aboat  three  weeks  and  discontinaed 
i  as  soon  as  the  nrer  fell  and  natural  drainage  was  restored. 

new  leree  1,052  feet  Ions  and  containing  8,718  cubic  yards  was  built  by  the 
ted  States  at  Fairyiew  (7^  R)  to  provide  for  a  threatened  breach  of  the  existing 
ie, 

he  Fifth  district  levee  board  built  a  new  levee  5,118  linear  feet  long  and  oontain- 
171,037  cubic  yards  at  Bedford  (606  R)  to  cover  a  breach  in  the  levee  line  made 
[^ving  bank.  The  same  board  is  building  a  new  levee  1,213  feet  loug  and  con- 
ling  27,500  cubic  yards  at  Claggett  (644  R).  This  work  is  about  30  per  cent  com- 
bed at  the  date  of  this  report. 

11  work  done  by  the  United  States  in  this  district,  other  than  the  new  levees 
irred  to  at  L' Argent,  Glasscock,  and  Fairview,  has  been  enlargement  of  existing 
^e;  contracts  which  were  interrupted  by  the  flood  of  1897  were  continued  and  aU 
«  completed  by  May  1, 1888,  except  Rifle  Point  (689  R)  and  Ashley  to  Fairview 
JR). 

nder  the  1898  allotment  37,046  linear  feet  of  levee  enlargement,  containing 
677  cubic  yards,  was  contracted  for.  Some  of  this  work  suffered  slight  interrup- 
i  from  the  January  rise.  The  April  rise  flooded  the  foreshores  and  stopped  all 
k.    Operations  have  not  been  resumed  at  the  date  of  this  report.    Of  the  length 

cubic  yards  contracted  for,  29,770  Unear  feet  and  526,992  cubic  yards  have  been 
tpleted. 

one  true  tion  of  new  levee  by  the  United  States  at  Fairview  (728  R)  occasioned  the 
ndonment  of  1,325  linear  feet  of  embankment,  containing,  approximately,  9,900 
ic  yards. 

f  the  677,019  linear  feet,  or  128.13  miles,  of  effective  levee  on  May  1, 1898,  there  are 
967  linear  feet^  or  85.2  miles,  built  wholly  or  in  part  and  paid  for  by  the  United 
tee. 

▲TCHAFALATA  LEYEB  DISTRICT. 

a  of  the  work  done  during  the  year  by  the  United  States  oonsisted  of  enlarge- 

it  of  existing  embankment.    The  district  levee  board  built  lines  of  new  levee  at 

key  (841  R),  Plaquemine  (854  R),  £imer  (865  R),  Hanlon  (867  R),  Smoke  Bend 

»  B),  St.  Francis  Church  (885  R),and  at  Port  Barrow  (886  R),  containing  467,403 

ic  yards  and  12,213  linear  feet  of  new  line. 

f  the  50,765  linear  feet  and  745,940.99  cubic  yards  contracted  for  under  the  1898 

tment,  16,936  linear  feet  and  242,655.58  cubic  yards  are  completed  at  this  date, 

r  1,  1898. 

f  the  676,000  linear  feet,  or  128.03  miles,  of  effective  levee  on  May  1.  1898,  there 

440,843  linear  feet,  or  83.49  miles,  built  wholly  or  in  part  and  paid  for  by  the 

ted  States. 

LAFOURCHE  LRVBE  DISTRICT. 

11  of  the  work  done  during  the  year  by  the  United  States  was  raising  and 
ir^ng  existing  embankments.  Of  the  29,527  linear  feet  and  258,442.06  cubic  yards 
tracted  for  under  the  1898  allotment,  5,700  linear  feet  and  29,691.09  cubic  yards 
completed  at  this  date.  May  1, 1898.  The  district  levee  board  built  lines  of  new 
ie  at  Pikes  Peak  (905  R)  and  Davis  (902  R),  aggregating  7,272  linear  feet  and 
taining  234,652  cubic  yards. 

f  the  ^,278  linear  feet,  or  82.06  miles,  of  effective  levee  on  May  1,  1898,  there 
264,138  linear  feet,  or  50.03  miles,  built  wholly  or  in  part  and  paid  for  by  the 
:ted  States. 

PONTCHARTRAIN  LEYEB  DISTRICT. 


M 


t 

iiil 


he  United  States  built  a  new  levee  at  Conrad  (839  L)  to  restore  the  gap  made  in 

line  by  the  crevasse  which  occurred  during  the  flood  of  1897.    This  line  is  1,728 

)ar  feet  long  and  contains  38,680.46  cubic  yards. 

he  district  levee  board  is  building  a  new  levee  3,197  linear  feet  long  and  con- 

ling,  approximately,  112,000  cubic  yards,  at  Margaret  (863  L),  to  provide  for  a 

»atened  breach  of  the  existing  levee. 

11  the  work  done  by  the  United  States  in  this  district  other  than  the  new  levee 

CJonrad  was  raising  and  enlarging  existing  embankments.    Of  the  78,075  linear 

;  and  835,912.83  cubic  yards  cuutructed  for  under  the  1898  allotment,  35,626  linear 

i  and  384,702.71  cubic  yards  are  completed  at  this  date,  May  1, 1898. 

f  the  662,701  linear  feet,  or  125.51  miles,  of  effective  levee  on  May  1, 1898, 494.471 

Ar  feet,  or  93.65  miles,  have  been  built  wholly  or  in  part  and  paid  for  by  the 

ted  States. 
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BA&ATARIA  LEVSE  DISTRICT. 

The  United  States  is  bailding  a  new  levee  7,663  linear  feet  long  and  conti 
67,823  onbic  yards  from  Ballsy  to  Orange  Farm  (1028  R).  On  aocoont  of  < 
oooasioned  by  qaarantine  and  high  stages  of  river  in  January  and  March,  onl; 
linear  feet  and  62,000  cabic  yards  are  completed  at  this  date,  May  1, 18d8. 

AU  other  work  undertaken  by  the  United  States  is  raising  and  enlarging  ex 
embankment.  Of  the  47,457  linear  feet  and  201,338  cabio  yards  contracted  for 
the  18d8  allotment,  23,220  linear  feet  and  109,786  cubic  yards  are  completed  i 
date.  May  1, 18^8. 

Of  the  371,998  linear  feet,  or  70.45  miles,  of  effective  levee  on  May  1, 1898,  1 
linear  feet,  or  34.96  miles,  have  been  built  wholly  or  in  part  and  paid  for  1 
United  States. 

LAKX  BOBQNB  LKVME  DISTRICT. 

All  work  contracted  for  under  the  1898  allotment  is  raising  and  enlarging  ex 
embankment.  Of  the  46,787  linear  feet  and  187,136  cubic  yards  put  under  coo 
34,547  linear  feet  and  136,065  cubic  yards  are  completed  at  this  date,  May  1, 18 

Of  the  253,426  linear  feet,  or  48  miles,  of  effective  levee  on  May  1, 1898,  1 
linear  feet,  or  31.34  miles,  have  been  built  wholly  or  in  part  and  paid  for  l 
United  States. 

HIOH-WATBR  PBOTECTION. 

Although  a  high  stage  of  water  was  experienced  at  certain  i>oint8  in  the  dii 
nothing  like  a  dangerous  flood  had  to  be  contended  with. 

The  following  table  of  comparative  gauge  readings  is  submitted  and  ser 
show  the  maximum  height  attained  this  year  and  in  1897;  also  the  highest  re 
recorded  prior  to  1897 : 


Gangee. 


1897. 


Provioiw 
record. 


Ylokshnrg 

Katobes 

Red  River  Landing. 

BavouSara 

Baton  Rouge 

Plaquemine 

DonaldBonTille . . . . . 

ColleKe  Point 

Carrollton 

Fort  Jaokion 


Feet. 
52.8 
49.8 
50.2 
43.7 
40.0 
36.2 
32.8 
27.8 
19 
7.2 


Feet, 
49.05 
48.00 
48.87 
42.25 
8&45 
88.75 
30.00 
25.90 
17.45 
0.9 


It  will  be  noted  that,  last  year  excepted,  the  river  reached  a  higher  stage  at  ^ 
burg  than  ever  before,  making  the  largest  wave  that  has  ever  been  carried  t 
Gulf  without  a  crevasse.  Owin^  to  the  low  stage  of  Red  River  the  gauges  i 
south  of  Natchez  were  not  relatively  as  high  as  at  Vicksburg. 

The  entire  line  of  levee  of  the  fourth  district  was  under  a  fair  strain,  but  fortai 
the  high  stage  was  of  short  duration  and  no  emergency  work  was  anywhere  req 

Owing  to  the  general  inaccessibility  of  the  Lower  Tensas  district,  and  its  dii 
from  a  base  of  sup]>lies,  preparations  were  made  for  a  high-water  campaign  1 
the  river  reached  its  maximum  at  Cairo.  Lumber  and  tools  were  placed  at  th 
posed  depot  or  warehouse  sites,  at  intervals  of  5  miles,  and  put  in  charge  of  v 
men.  Aaditionally,  the  district  was  divided  into  beats  of  15  miles,  and  an  ins] 
placed  on  each  beat  to  daily  patrol  and  inspect  the  line.  He  was  required  tc 
fully  posted  as  to  the  condition  of  every  foot  of  his  line  and  as  soon  as  a  wee 
would  develop  to  promptly  call  the  attention  of  the  district  levee  commissionei 

A  similar  patrol,  with  same  length  beats,  was  maintained  in  the  Pontcha 
district. 

Very  retpectfuUy,  yonr  obedient  servant^ 

W.  J.  Habdbb,  A$$Utani  Engit 

Capt.  Gko.  McC.  Dsbbt, 

Carp9  of  Engineer$,  U.8.A, 
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v 


Ukiteli  Statbs  Engineer  Office, 

-Ahttrad  of  propi>aaU  received  in  rvsp&use  io  advrrtitement  dated  Aug%$i  f,  lSS7f 
d  tkit  da^  b^  CapU  George  McC.  Derb\fj  Cor^M  of  Mngineertj  for  Imm  «ork  i%  ik§ 
K  dUiricif  improving  MitH^eippi  Biver. 

LABOSKX  TO  OIB^Zffi. 


lfuD«  And  addrsBs  of  bidder. 


*.  TThitiS^  New  Orleaai,  L*. . . . 

i.  Ee\g:dAQn.  AihwDdd,  La 

J.  Lcfjujr.  8L  ilonpphi  L» 

.  Bi^bhitt,  tUrd  Tillies,  La. . . . 
P,  Martm,  Watrf^rproof.  L»,.. . 
■bltb  St  O'l^HU  St.  Jewpb,  Lb 


Section '  SeetSoQ 
1.  a. 


OtntM. 
14 


18 

13.09 

la 

14 

al3.U 


Secttoa 
I, 


18 

10 

15.50 

13.75 

»12.i5 


BectloD 

4. 


OenU. 

IB 

13. 0& 

1« 

15.50 

ia.75 
012.15 


Seotloa 
6. 


CtnU. 

IS 

ID.  OS 

1« 

15.  SO 

14 
al2.4C 


SeeUon 
«. 


li 

13.  ftO 
10 

15.50 
14 
<13.45 


Name  and  addreaa  ot  bidd« 


Ipptft  &,  GAtnm!llH  Plaqnemlne^  L* 

L  HtlgftaoD.  A^hw4iud.La 

)  LeejHrr,  St.  Jo9«pb.  1-a.  ....,*.,... 

f''.  M&nlD,  WaUTpHJor  L* . . . . ,- 

biah  A.  0'l!f  ell,  Bt.  Juseph,  La 


aeetlon 
7. 


16.  SO 
013.  05 
10 
15 
14 


Seotldu 


1<L50 

1« 
Ifi 

14 


Section 


One*. 

10.50 
a  13.  85 

Ifi 

15 

14 


B«otloii 
10. 


16.50 
aia,85 
IB 
15 
14 


Seotloii 
11. 


16.  SO 
a  13. 05 
Ifi 
15 
14 


Seotioa 
1^ 


16.50 
a  19.05 
16 

14 


A  Accepted. 


1 1 IH 


United  States  Exq inker  Office, 

New  Orleans f  La.,  Augu9i  £tj  I397w 

■Ahatraet  of  proposiiU  receirtd  in  response  to  adveriisem^nt  dattd  August  11  f  1B97. 
i  thi§  day  hg  Capt.  Geortfe  McC.  Derby j  Corpt  of  Engineers,  for  Im^ee  work  in  Fourth 
U,  improving  Mitsis^ippi  i£it?w. 


Ul 


Name  and  addrcM  of  bJddar. 


vn«r  dt  Kilkennj,  BhreToport,  La 
B.  Wbelaji,  St.  LohjIb,  Mv  .,.,,,,.. 

[aoii^k,  St.  Luihhh  M(f . .--■. 

Bobtiitt,  Hard  Times,  La  ,....>.. 
.  &]  o-wly.  New  OHeoQit,  I^. . .,,,_, 

'.  White,  New  r>rleaDfl,  La ^,.>« 

.  Byrnp.  DaqiiPinm^,  La .* 

rin  i  O'Cunnor,  CTniun,  L* ,, 

ei  GjUToll.  Sc^  Lcmla,  Mo ^ .  < .. 


Pontebiirtpalti  difttdct. 


Section  1.  Seotiona.  Section  3.  Sfltillon4.  Sectiim^ 


14.70 
27 

ie.50 
10.70 
10 

10.50 
aU.50 
37 


OtnU. 

14.70 

27 

J6 

16  50 

16.70 

16 

1U.50 
ali.50 

27 


14.25 
'27 
26 

10,60 
16.70 
16 

10.50 
alU.50 
27 


CmU. 
14.25 
27 
3fi 

10.50 
16.70 
16 
16.50 

an 


14.76 
27 

aa 

16.50 
Ifi.  70 
10 

16.50 
013 


Hame  and  sddreaa  of  bidder. 


VQ^r  ^  KUksnn^.  Sbrevfiport,La. 

ft.  Whelftii.St.  LouU,  Mo 

Inn  ii'k,  ^t.  Loiiii^.  Mo  ......... ..^ ._ 

.  Btibbiit,  Hani  nroea,  Tji _ . , 

.  Moody,  New  UrlnaaH^  La..--. - 

.  Wbite,  NewUrleaoa,  La........... 

.Byrne,  PlMinemJne,  Lr 

Hq  &  O'Connor,  Union.  Lo,,^**.*-« 
lea  Carroll,  St.  LodIj!*  Mo 


Pentchartratn  diatrid. 


I  I 


Section 0,  Section?.  Sections.  BectlefiV. 


OtnJtM, 


27 
26 
Ol7 
18 
ifi 


£7 


<^m£f. 


27 


Omet. 


37 


Va^M, 


27 
2fi 
A  IT 
18 
Ifi 


!  i 


#  Afioept«d{  bid  2no.  0  wia  foT  all  or  uooi. 
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United  States  Engineer  Office, 
New  Orleans,  La,,  September  7,18^ 


Ko.  8. — Ahstraei  ofproposaU  received  in  reepenee  to  adveriieement  dated  Juj/UBt  17^ 
efenedthieday  by  Cait.  George  McC,^    '     "  -~     • 

dUtrict,  improving  Mieeieeippi  Biver, 


opened  thi$  daf  by  Capt.  George  McC.  Derby,  Corps  of  Engineers,for  leoee  work  in  Fi 
^ Mis'    '     "^' 


Now 


Nabm  and  addroM  of  Uddor. 


CD.  Leeper  Sl  Co.,  New  Orleans,  La 

Charlea  O'Donnell  A  Co.,  Hard  Timea,  La.. 


•eetio 
■ad 


On 


aAooepted;  prices  bid  are  per  onbic  yard. 

United  States  Engineer  Office, 
New  Orleans,  La.,  September  7, 18 

No.  9. — Abifraei  of  proposals  received  in  response  to  advertisemeni  dated  August  17^ 
opened  (Am  day  by  Capt,  George  McC,  Derby,  Corps  of  Engineers,  for  levee  work  is  E 
district,  improving  Mississippi  Biver, 


Cbarles  O'Donnell  ft  Co.,  Hard  Times,  La 

H.  A.  Wofran,  New  Orleans.  La 

W.  A.  Miller,  Fairview,  La 

D.  P.  Lyles,  Cross,  La 

0.  D.  Leeper  Sl  Co..  New  Orleans,  La 

Rntherfoid  ft  Daigarn,  Natches,  Miss 


a  Accepted;  prices  bid  are  per  cnblo  yard. 

United  States  Engineer  Office, 
New  Orleans,  La.,  December  21,  li 

No.  lO.'^Abstraot  of  proposals  received  in  response  to  advtrfisemenl  dated  Decern 
1897,  opened  this  day  by  Capt.  George  McC.  Derby,  Corps  of  Engineers,  for  levee  w 
Fourth  district,  improving  Mississippi  Birer, 


\4 


No. 


No. 


Name  and  addresa  of  bidder. 


St.Clande 
Levee. 


F.  M.  MoLsnffblin,  Waterproof.  La 

Hearin  ft  O'Connor,  Baton  Ronge,  La .... 

C.  E.  Ponder,  Sh  re veport.  La 

Batt  O'Brien,  Morrille,  La 

Clark  ft  ResKan,  Red  River  Lsnding,  La 
J.R.SerpeUftCo.,LoaisTme,  Ky 


Cents. 

a  16. 25 
16.50 
19.00 
16.48 
16.70 
16.75 


Nina  Levee. 


Sections 
laud  2. 


Cents. 

a  16. 25 
16.50 
19.90 
24.74 
16.70 
18.20 


Kama  and  address  of  bidder. 


M.  L.  Ltnan,  Point  Conpee,  La 

W.  J.  Bentley  ft  Co.,  New  Orleans,  La . 

F.  M.  McLangblin.  Waterproof.  La 

L  R.  Bobbitt.  Baton  Rouge,  La 

O.  E.  Gammill.  Bayon  Sara.  La 

Hearin  ft  O'Connor,  Baton  Ronge,  La. . 

C.  K  Ponder,  Shreveport,  La 

Batt  O'Brien,  Morville.  La 

J.  R.  Serpell  ft  Co.,  Looisville,  Ky 


Belle  Yale 
Levee, 

sections  1 
and  2. 


Cents. 


15.50 
15.00 
al2.50 
15.98 
15.20 
14.48 
16.74 
17.00 


Sections    Sections 
8  and  4.     6  and  tt. 


Cents. 

a  16. 25 
16.50 
19  90 
24.74 
16.70 
18.20 


Cents. 

a  16. 25 
16  ."K) 
19.90 
24.74 
16.70 
18.20 


Viola  Levee. 


Sections 
land  2. 


Cents. 
14.98 
15.60 
15.00 

a  12. 50 
14.98 
14.20 
14.48 
16.49 
17.00 


Sections, 


Genu. 
14.98 
15.60 
15.00 

al2.60 
14.98 
14.20 
14w48 
16.49 
17.00 


•Accepted;  prices  bid  are  per  cable  yard. 
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o.  10. — Abstract  of  proposals  received  in  response  to  advertisement  dated  December  S, 
1897,  opened  this  day  by  Capt.  George  McC,  Derby — Continaed. 


Kame  and  address  of  bidder. 

Pontchartrain  District. 

o. 

Section 
10. 

Cents, 
23 

al8 
13.50 
18.23 

Sections 
11  and  12. 

Sections 
13  and  14. 

Sections 
41  to  50. 

Sections 
07  to  103. 

? 

R.  M.  QuiglPV  &  Co.,  St.  LoiiiB,  Mo 

Cents. 
23 

aI8 
13.50 
18.23 

Cents, 
23 

a  14. 40 
13.60 
18.23 

Cents. 

23 
al2.90 

Cents. 
23 

A 

M.  Ua'nick,  Manctiac,  La 

al4. 49 

L  R.  Bobbitt,  Baton  Louge,  La 

4 

CUrk  &,  Beagan,  Bed  River  Landing.  La 

18.23 

18.23 

a  Accepted ;  prices  bid  are  per  cubic  yard. 
The  above  bids  were  for  all  or  none  of  the  whole  line. 

United  States  Engineer  Office, 

New  Orleans,  La.,  January  SI,  1898, 

o,  11. — Abstract  of  proposals  received  in  response  to  advertisement  dated  December  187, 
ISO?,  opened  this  day  by  C<ipt,  George  McC.  Derby,  Corps  of  Engineers,  for  furnishiny 
a  9ieel  tow-boat  for  use  in  Fourth  district^  Mississippi  River  improvemetit. 


Name  and  address  of  bidder. 


Price  bid. 


Marietta  Boiler  Works,  MarietU,  Ohio 

Iowa  Iron  Works,  Dubnque,  Iowa 

SchulU  Bridge  and  Iron  Co.,  PitUbnrg,  Pa  . 


$27,000 

a27, 750 

30,000 


a  Accepted;  bid  No.  1  was  unsatisfactory. 

ENG  98 ^217 
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PLATE    NO.  28 
To  accompany  JtuumU  Report  of  Mississippi 
TUver  Commission  for  1898. 

Captain,  Corps  of  Enginssrt,  U.  S.  A., 

Sserttarjf. 


Tk»No.5. 

PUMP    VAC.-|».d   FT.    OF  W«TER. 
DCLIVCirr   HEAD -33.7  rr.    OF  WATER. 
I.H.P./9I.5 


^ 


I.  HM  ON  PORT  CmNN  -335.7 

STEAM  PRE5t-»44 
REU-  180 


lKf?-«8£.7 
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MiaSiaSIPPI    RIVER    COMMISSION. 

MAP  of  MEDLEYS  CROSSING  (30  R) 


Hfti*  airffr  dii«etion  «r 
CAPTAIN    H.    C.    WATCHMAN. 

Hntf  •>  JhkAw  n,  vn. 

•OALC  or  nrr: 

•  •«<ii*  M  •■  Mi  aw 


to  in««n  low  mitr 
to  *  ratding  of 


0mm  at  limo  of  mtntj  t.4  f«ti«  or  l.t  ftoi  b«lo« 


PLATE    31. 


Hbig5&   3 


MISSISSIPPI    RIVER   COMMISSION. 


MAP  of  MEDLEYS  CROSSING  (30  R) 

I  OAT  Arm  DBioaiiia.  vu.pmA) 

Ma4a  untfOT  dIracUMi  «i( 

CAPTAIN    H.    C.    WATERMAN, 

Otff  9f  tnftm^t,  V.a.A.,1 
Hun^r  or  October  U,  UK. 


NoTC— Booadiiifi  «i«  nCurnd  to  main  low  wai«r 
of  thit  Belnwut  aaiiM,  whioh  eomnooda  to  a  tmilnm 
ofS.efMt. 

6«uM  ct  Uhm  of  wormy  1.9  feot,  or  1.7  ftot  Mow 

niMkD  Tow  wntar. 


PLATE    32. 


Ezi£r55    3 


MI6S15SIPPE    RIVEf)    COMMISSION. 

HTQftosiUPHica  mmi  m  iissis^m  nvBt, 

teJ  VICINITY  Of  PO(NT  PLEASANT.  MO., 


CAPTAIN    K.    E.   WATERMAN. 
acALi  ar  Feet; 


VoTi:.  —  SiiDiidLn^  An  r?lVrrH!  tu  mmo  low  water 
iiki  h>iv  Mjii.lrul  giiiiCVi  ^Lkli  cutri-»b"u*li  tu  •  reading 

lidiifCP  Al  tuDP  i^r  PtinrRT  fl.H  Tet:!,  nr'£l.r  ti^t  above 

II    Vin   ^knlfr. 


^y... 


PLATE    33. 

Eng55    3 


MISSISSIPPI    BIVER   COMMISSION. 


UPPER  POINT  PLEASANT  BAR  (79  R) 


CAPTAIN    H.    C.   WATERMAN, 

Cw^  ^  Ki^tmmn,  V.  M.  A.,  aurHmf. 

Sbvwjt  of  Sc^tmnsr  B|  IWt . 

■GALS  or  nrr: 


NoTB.— Soaadingi  are  refemd  to  ih«an  low  water 
on  N«v  Madrid  gaug*.  which  eorrMpooda  to  a  rwdiog 
of  3.S  feet. 

Oanaa  at  time  of  aonrej  7.K  feH,  or  6.6  IWt  abov» 
■oaa  low  water. 


it^UMJ.. 


PLATE   34. 
Bnff55   3 


MISSISSIPPI    RIVER   COMMISSION 


UPPER  POINT  PLEASANT  BAR  (79  R) 

I  HAT  AmcR  tMuwuiira.  lanu.) 

Mail*  awWr  itirtrtton  of 

CAPTAIN    H.    C.   WATERMAN. 

CW^  </  Alftem,  V.  8.  A,  Bm-fHmrf. 

Swwjr  ol  ^«itlmihpr  \\  IMiT. 

•CAcc  or  rcrr: 


NoTK.— fioaadinp  an  rcfnrMl  tu  uiean  low  water 
OB  N«w  Madrid  ■«!«•,  which  oormpondi  to  a  reading 

Om»  a*  tiMo  of  nrrojr  6.6  liMt,  or  8.4  feet  ahnve 
■MSB  WW  walar. 


^  usi-. 


PLATE    35. 


Bng55    3 


MISSISSIPPI   aiVtR 
MAT  or 

UPPER  POINT  PLEASANT  BAR  (79  R) 

■  BinnArmiMuoeiao.  ibmtai 

Uwd9  aadtr  dlnefloa  of 

CAPTAIN  M.   t  WATERMAN. 


*-' 


Hon^SMmdlaft  m  nfwTMl  to 
OB  How  Madrid  fng«,  which 
oTSJfMl. 

GM|[oa*limooriiirT03rS.5  faot,  or  IJ  fMt  ahoTo 
■MM  low  wat«r. 


lalow  w«t«r 
toar 


PLATE    36. 


Hbi£r55    3 


MI86I88IPPI    RIVER   COMMISSION. 
m»r  or 

UPPER  POINT  PLEASANT  BAR  (79  R) 

a  hax*  Arm  aMiwiiw.  toAtuuL^ 
Mate  mdw  aiiwyoa  of 
CAPTAIN    H.    E.   WATERMAN. 

8«rm  of  Oelobm-  tl-2S,  U07. 


■Jjt  t^a-t 


NoTi. — Bounduifi  an  r«f«rr«d  to  maui  low  waUr 
oa  N«w  Madrid  fanMr  wbieh  oorreapooda  to  a  raadins 
ot  2.3  ftai. 

Owf  a*  tinM  of  vanvj  8J  faat,  or  1.1  fSMt  abora 
BMsn  Mw  walar. 


PLATE    37. 


jBSd^55    S 


MISSISSIPPI   RIVER  COMMISSION. 


PHILLIPS    BAR  (81    R) 


CAPTAIN  H.  K.  WATERMAN. 

IS.  I 
•cALi  or  rcrr 


NiTf.— Bounding!  an  raferrad  to  meui  low  water 
on  Now  Modrid  nugv,  which  oorraapoodi  to  o  nmUbc 
ofS.ffaot. 

Qooft  at  tino  nf  tamj  6.V  fc«i,  or  X.7  foci  ohovo 


PLATE   4a 


Bnfi:55    8 


MiSSfSSIPPi   mVER   COMMISSION. 

PHILLIPS    BAR(81    R) 

CAPTA*M   H.   t  WATERMAN, 
i   I    I 


Ni/TC—SouiHliiigi  vc  i«fcr]r«d  to  nie*b  low  water 
nn  New  Madrtd  gungo,  which  oorrwtponda  to  a  i  miIIhi 
of  a.f  fMt.  • 

Qaags  at  time  nf  ranray  6.9  feet,  or  3.7  feci  ahova 
maaii  low  water. 


PLATE   40. 


Bnfi:55    3 


MISSISSIPPI    RIVER  COMMISSION. 
■Ar  or 

LIPS    BAR  (81    R) 

croBK  uasDOfiiG.  (Mcrj.! 
Made  naOtr  diraetton  of 
IN   H.    E.   WATCHMAN, 

^  Mafltmn,  U.  8.  A.,  mtrmrf. 
Harm  o(  ti«0mbtr  SMO,  I8»7. 
■CAki  or  ricr: 


Note.— SouadiiigK  art  referred  to  mean  low  water 
"      R>us*f  whioh  ooncepandi  to  a  reading 

of  auTTey  4.2  fSMt,  or  9.0  ImI  above 


PLATE   41. 


Ens:  55    3 


.* 

^ 


MISSISSIPPI   RIVER  COMMISSION. 


PHILLIPS    BAR  (81    R) 

KAMB  OAT  Amm  DUEIMUiro.    latTA  A3IU  aAMUJa. 


CAPTAIN   H.  C  WATERMAN. 
«anr«]r  of  Oottrfwr  14.  laVT. 

■cALi  or  rem 


NoTK.— Soaodliifi  an  r«f«md  to  niMa  low  wator 
tKt  How  Modrid  nan,  which  ootrMpondo  to  o  rwnling 

Oaogo  ot  tioM  of  Mrroy  S.8  foot,  or  1.1  feH  ftboTt 
low  watar. 


PLATE    42. 


Bng55    8 


MISSISSIPPI    RIVER   COMMISSION. 

PHILLIPS    BAR  (81    R) 

MkIv  ua<ter  (lii«<-tia«i  t4 

OAPTAIN    H.    E.   WATERMAN, 

CWr»  »/  A^Mmi.  tt  a.  A.,  SKft*^. 

Sanre}-  of  Urlotjer  f4-ail,  in?. 

•eALC  or  rccT: 


NotK.--8oiiiMliiicK  are  rafemd  tu  mean  low  ir«t«r 
on  n««  lUdricI  fuigt,  wbiob  oorrMponcb  to  «  Nsding 

Oaiin  at  time  of  muyj  A.O  feat,  or  0.8  fcai  abora 


PLATE    43. 


Bn^55    3 


MISSISSIPPI   RIVER  COMMISSION. 

PHILLIPrBAR(81    R) 

iUa»  nmtor  dirMUoa  of 
CAPTAIN   M.   E.  WATERMAN, 

Bnrrcjr  of  Oelobw  SM9.  Uff. 
acALc  or  ftcr 


Nvrsj-S^diop  an  raterod  to  ni«Mi  low  *«« 

3s  a  hit*^   •"••.  whieh  ooimpoDdt  to  •  iMdiiiK 

Q«g«  at  tim*  of  rarray  S.9  fatt.  or  0.7  feoC  ftboT« 


PLATE    44. 


Slnff55    3 


on  Ntv  Madrid  fuiM, 
of  2.2  fMt. 

Omp  at  tioM  of  mamj  S.4  (SMi,  or  1.2  fcat 


PLATE    45. 


Bug  55    3 


MISSISSIPPI   RIVER  COMMISSION. 
MAT  or 

PHILLIPS    BAR  C81    R) 

mJUfWQ  DBED«»C.    tBBTJt. 

MmU  BRder  diraction  e( 

CAPTAIN   H.   E.  WATERMAN. 

Cw^  ^  Smfimmn,  V.  S.  A.,  9tentmf. 

Sarwjr  of  Vormnber  i4.  1117. 

SCALC  or  rtrr: 


KoTS.— Soundings  arc  r«f«rrcd  to  mcta  low  water 
on  New  Madrid  gang*,  which  eorrccponds  to  a  raading 
of  a  2  fact. 

Gang*  at  UiM  of  nrray  8.8  foot,  &t  1.4  fN<  aboTt 
maaa  low  watar. 


PLATE    46. 


Bng55    3 


MI88I88IPPI   RIVER  COMMISSION. 

MAP  or 


PHILLIPS    BAR  (81    B)  = 


OAPTAIN    H.    E.   WATERMAN. 

CHyt  4f  Jtaf*MM,  U.  8.  A.,  amrmm%. 
J  ct  Hevwiter  17,  J«7. 

acALK  ow  rcrr: 

• m         m         vn         MM 


^1  tm  nwirnl  to  mMn  low  wator 
oa  Now  Madrid  gMigo,  wbieh  MRwponds  to  •  NMBog 

Oaan  aft  thM  of  «irT07  4.7  fMt,  mi^tbtH  abort 
■MOO  low  wstor. 


PLATE    47. 


Slnff55    3 


iT^. 


]"  ^  TV  ' 


r^    * 


MISSISSIPPI    RIVER   COMMISSION. 

HAP  OF 

PHILLIPS    BAR  C81    R) 


CAPTAIN    H.    C   WATERMAN. 

acAic  or  rtrr: 

•  m  KM  M*  «n 


NoTB.— Sowidiiigs  an  Nfcrrcd  to  iB«aii  low  water 

on  New  Madrid  nog*,  which  eonwponda  to  •  NMBog 

of  2.2  feet.  ^^ 

CUogo  si  time  of  mamj  6.6  fMi,  or  4.t  fltol  aboir* 

mwB  Tow  water. 


PLATE   49. 


BDg55    3 


MI68I86IPPI   RIVER  COMMISSION. 


■Ap  or 

LAZELLES   BAR  (821-2)  R 

1  BAY  Jkwtam  naoMM.  (Ajjom.) 


CAPTAIN    H.    C   WATERMAN. 


OD  Heir  MadrUI  grag*,  wbloh  ooRMpoB^i  10  A  iwdiM 

Oohm  at  Uhm  uf  «irT«7  4.7  fooi,  or  2.6  An!  oWto 
■MOO  WW  water. 


PLATE    51. 


Slnff55   8 


MI88I86IPPI   RIVER  OCNyiMISSlON. 


LAZELLES    BAR  (821-2)  R 


OAPTAIN    H.    E.   WATERMAN. 

C»iy«  ^  Civto«n.  V.  S.  A.,  Bmwlmf. 

Swngr  •!  StptMbw  It,  197. 

••Aic  or  Peer: 


NonL-^Souadini^  m«  tthrnA  to  wMma  low  water 
on  N«w  Madrid  gang*,  vbioh  oorrMponda  to  a  nodiag 

Gatua  at  Uiii«  uf  aorrvj  4.7  fiMt,  ur  S.6  Ibai  abovo 
■Man  Mw  waiOT. 


PLATE   51. 


BDff55    8 


MI89ISS4PPI   ftlVER  C0MMI8SMM. 
HAP  oj 

LAZELLES    BAR  (621-2)  B 

Mate  n*r  dlPMiM  of 

CAFTAIN    H.    E.   WATERMAN. 

CWya  V  '*!<>«»•>  0.  S.  ^.,  dbcmtrfb 

temyW  H«««aUr».  1107. 

a«Atc  or  rcrr: 


Q   BUh   |.W«» 


HOTt- - 

on  Nt«  Madrid  gM|t,  whioh  oomtpond*  to  a  rMfding 
ofSJfect 

0«M»  at  Urn*  of  wnray  5.ft  fttt)  or  S.8  feci  abovt 
HMM  Mw  wst«r. 


PLATE   53. 


BDff55    3 


CAFTAIN    H.    E.   WATCHMAN. 

CWya  V  Mn0lmtn,  0.  S.  A.,  Smnttrf. 

8srv«y  •(  i«o««mter».  1107. 

MAtC  or  rcrr: 


NoTL— SouDdinp  arr  nUmi  to  idmii  low  vMtr 
on  N«w  Madrid  guiM.  which  oorrcMood*  to  a  rMfding 
of  2  J  feel. 

0«M»  at  lima  of  wrvvy  5.A  feat,  or  8.8  feat  abovt 
moan  low  water. 


PLATE    53. 


BDff55    3 


LsunmflF 

VICINITY  OF  OH  EROKCE 

CAFTAIN   H     E.    WAT 
Otrpt  y  JhvteMrv.  (,'.  H,  A., 

MALC  or  Fkkt: 


Hon.— Soaodiofi  an  nlmnd  tu  tumui  biw  water 
un  N«w  Madrid  fuin,  vbicb  ourrMpunib  to  a  mtdini 

•  At  Una  uf  Mirvajr  6.8  feet,  ur  8>4  fact  abuTt 


PLATE    54. 


BnR55    3 


CAFTAIN    H.    E.   WATERMAN, 
Burrax  of  Wowlmt.  ]«7. 


*  M»  <W  111  Mt 


OB  Nswiladrid  gMg*.  whidi  flonwpoiKla  to  a  rMdiag 

a<n»  at  time  of  ntv«7  1.7  fMt,  orO.6  ImI  above 
MNaa  low  water. 


PLATE   55. 
llDg55    3 


Mtd6iS8lPf^   ftlVER  OOMMtSSlON. 

MAFUP 

BATSELLS    BAR  (91) 


OAPTAIN   H.   E.  WATERMAN, 

C«*|w  «/  K»9tmftrw,  V.  g.  A.,  Smwtmf. 
Unrtty  of  Novpiulwr  10.  HW7. 


Not*.— 8oaiKiings  an  refcrrwl  to  bimii  low  wmft 
on  New  Madrid  guigt,  which  eorrMponda  to  a  raading 

Oaogt  at  Uma  otanmy  1.6  ttrt,  or  U.«5  htt  below 
mcao  low  water. 


PLATE   56. 

Eng55    3 


MAP  or 

BATSELLS    BAR  (91) 

»  DAT!  ATTn  iMnu»«ms.   CS^JOM.) 

MmU  under  dit««tloa  of 

CAPTAIN    H.    E.    WATERMAN, 

Corpm  tf  BmgimMft,  V.  8.  A.,  amrHmrf, 
fiurrvjr  o!  Dccenbar  19,  \W. 

scAkK  or  rcrr: 


Note.— S«Minding«  are  referred  to  roMii  low  water 
on  Npw  Madrid  gauge,  which  curiKSponda  to  a  readiof 
of  '^.2  feet. 

Gauie  at  time  i>f  nuvcy  7.26  feet,  or  6.06  f««i  above 
mean  low  water. 


PLATE   57. 


Bug  55    3 


PLATE   58. 


Bii|r55   8 


MISSISSIPPI    RIVER   COMMISSION. 


HATHAWAYS  LOWER  CROSSING  1(Hl 

Khli  aoiifr  dtrvriten  tit 
CAPTAIN    H.    C    WATERMAN* 

feimr  «1  Ortntef  it-It,  1  (ktr, 

•e*Li  i>p  Pcrr: 


\ 


^fo^L — tunntiiikfi  uv  fsfiTTwd  la  igeiQ  I 
^D  Niiir  Madrid  fMon,  Kbioh  i^rnspoddi  to 
on:*  IWt 
Qtqp  it  U  DM!  of  ■wnj  1,fl  Ttci,  or  U-8 


C^t^ 


PLATE    59. 


Edk55   3 


MISSISSIPPI  RIVER  COMMISSION. 

HATHAWAYS  LOWER  CROSSING  (HHO 

l|  »AT«  MFtm  D— PaPW .    (•4MC«. 

CAPTAIN   H.  C.  WATERMAN. 


on  H  •«  Madrid  |i^^  whkh  «onMp<nds  to  a  iMttM 
criSfbat 

Qaaft  at  tloM  of  rarraj  1.8  fiat,  or  0.4  lba(  balov 


PLATE  ea 

Biiff56   3 


MISSISSIPPI    RIVER   COMMISSION. 


HATHAWAYS  LOWER  CROSSING  (1041) 

*i  DAV*  AFTU  oasoauia.  toAtout. 


CAPTAIN    H.    E.    WATERMAN, 

Orya  ^  Knftmtn.  U.  &  d..  Sumarg. 

8«rf«y  of  NoT«mb«r  S,  It07. 

aoALC  or  Pcrr: 


NoTL— SoundingB  «r«  referred  to  mean  low  wat«r 
on  New  Madrid  gauge,  which  oorreeponda  to  a  reading 
of  2.a  feet. 

Qause  at  time  of  aurrey  b.4  feet,  or  8.2  feet  above 
mean  Tow  water. 


PLATE   61. 


Bng55    3 


MISSISSIPPI   RIVER  COMMISSION. 
MAT  or 

GOLD  DUST  CROSSING  (158) 

nron  mutoouiv.  lALrmjo. 


CAPTAIN   H.   E.   WATERMAN. 

Corya  If  Wa^mmn,  U.  S.  A.,  i 
Survey  of  Vovvmber  1,  ItK. 
SOALC  or  rcrr: 


NoTK.— SouBCKogB  an  r«fwr«d  to  mmn  low  «at«r 
on    Fulton  gang*,  which   eomtpoods   to  a  rMuliag 

Olo.ffi  ftOi. 

Gmtfc  at  tim«  of  survey  2.9  feat,  or  O.M  liMt  bdow 
maan  low  waur. 


PLATE    62. 


Ein£r55  8 


MISSISSIPPI    RIVER  COMMISSION. 

GOLD  DUST  CROSSING  flSS) 

Amm  DKiONmre.  i4Lhia.% 

MwUt  nnAft  dlrcrtimi  of 

CAPTAIN    H.    t   WATERMAN, 

HMnr>  of  NovMOilxir  l«,  llW. 

SOALC  or  rcrr: 


NuTK.— 6uau<ltn|p  an  nferrwl  to  m«ui  low  mUm 
*?»!-2'^"  *•**••  •*•'**   oorwopondi  to  a  nMUng 

of  o.W  liBOt. 

Omup  at  Ume  of  aurroj  J.»  Haot,  or  0.W  fcat  btlow 
moan  low  vaUv. 


PLATE   63. 


Bng6& 


MISSISSIPPI   RIVER  COMMISSION. 


GOLD  DUST  CROSSING  (150) 

«  IIATI  AfTBB  MOUMOra     tAlfmJi. 

3I«]«  OMfar  dlfwUM  of 

CAPTAIN   H.  E.  WATERMAN, 

Cm^pa  ^  gmglmtn,  U.  8.  A.,  Bmnlmf. 
Smrajr  of  lfmcmb«  f7,  UiT. 


NoTB.— tiuundiiigii  an  ratercd  to  nwui  low  waAw 
un   Vulton  noffe,  which   ooir—poadB   to  a  naidinc 

Omis«  at  Ubm  of  Murrvy  6.16  fMi,  «r  1.97  fwlaboTB 


PLATE   64. 


Bx]«55   8 


Ml88lS8iPf^l    HIVEK   COMMlSStON 

ROCKY    POINT  (160) 


CAPTAIN    H.    E.    WATgnUAR 


NoTK.— SoundlDft  vq  rtiriuTsd  m  apmn  In 
on  Fvlton  gmog»»  wbfsh  corrcapimitfai  14  * 
o/SJSfett. 

Oauca  ai  time  oJ  <DrTej<  ^9  Tv^,  dP  I  4)»  fc«  «<iDt 
mavt  Tow  w«Ur. 


iSiE^i 


PLATE   65. 


Bnff55    3 


MISSISSIPPI  Riven  cowMisaioM 


ROCKY    POINT  (160) 


M»W  iiarlcr  ilinMtloa  of 
CAPTAIN   H.   E.  WATERMAN. 

C^Tw  ./  Kitftmetft,  t'.  S.  A.,  MMrwtary. 
fWiTTBy  Af.Normihrr  12.  WW. 

•calk  or  rcrr: 
'  w»  9  nt  *m  m  m 


NoTK.— ttuuudingN  ar«  reierrml  to  mau  l«w  wat«r 
on  Palton  gM««.  which  oomqioiidi  to  s  rawlins 
ofS.SSfwt. 

G«ug«  «i  time  of  nvrrmy  S.86  fe«i,  or  1. (A  feet  bdow 


PLATE   60. 


BDfi:55    3 


MISSISSIPPI    RIVER   COMMISSION. 


ROCKY    POINT  (160) 

«  OAYt  Ajma  tmKoma 


CAPTAIN    H.    E.   WATERMAN. 

Ctrpt  ^  BHt^mn,  U.  8.  A..  Sivtian/. 

SarwyoT  N»vtmb*r>7,  1117. 

•calk  or  rirr: 


NoTB.— fiouudiufi  an  rabrrwl  to  matn  kiw  watar 
OB  Fultofi  (Aogt.  whioh  oMTMpoDds  to  a  nading 
of  S.88  fitci. 

Oaon  at  tima  of  warmy  5.15  fMi,  or  1.S7  fMi  ahova 
■Man  low  water. 


PLATE   67. 


Bnfir55 


MI88l88IPPt  RIVER  COMMISSION. 
MAP  or 

OSCEOLA    BAR   (164) 


CAPTAIN   M.   C  WATERMAN. 

fcinr^  or  Oetobw  fl.  \tm. 
•calk  or  rcrr 
• w  <w  «•  aM 


^i??- "**"*''*''''**  "^  NteMd  to  lUMa  low  wat« 

«?3  JJJjJ  ■■^'  ""*  <»nwpood«   to  •  iMdiBg 

OMft ^timo of rarr^r  2.8  «Mi, orl.OB feet bofev 


PLATE   68. 
IlDff55    8 


MISSISSIPPI    RIVER   COMMISSION. 
MAr  or 

OSCEOLA    BAR  (164) 


Uiule  oMlcr  dfawUoa  of 
CAPTAIN    H.    E.   WATERMAN. 

Corp*  •/  Smrtmnftt,  V.  8.  A.,  AarMry. 
Survey  of  NoT«nibcr  ft,  XWKI. 

•cAkC  or  rcrr: 


Note. — Soanclhifi  an  refemd  to  mean  low  water 

on  Fulton  graga,  which    oorraaponds  to  a  nadhur 

of  8.88  faai.  ^ 

Gaum  at  thno  of  wanty  2.86  fecit,  or  1.08  fi»et  hetow 

mean  low  water. 


PLATE   69. 
BQff55    S 


MISSISSIF'PI    fifVtn   OOMMI^ION. 

OSCEOLA     BAR   (1641 

M«fa  HHtar  dtaMltaa  «( 

CAPTAIN   H.  C  WATERMAN. 

Otrpa  V  tt^tw,  U.  a.  A.,  «HTCMrp. 


•OAU  or  rcrr 


Nora.— flemidinp  an  raficnd  to  m«a  low  wat«r 
••  PnlUNi  fMig*,  whieb  cow— toadh  to  a  iMiHiMt 
or8.88fo«t. 

OflDfi  at  UiDo  of  wrroj  4.I»Im«,  or  OM  ftokakovo 


PLATE    7a 


r66   8 


MISSISSIPPI    RIVER   COMMISSION. 
XAr  or 

VICINITY  OF   ISLAND   NO.   34  (179) 

Made  aiMlir  diiwdon  n( 
CAPTAIN    H.    E.   WATERMAN. 

C^rf  ^  Kt^bmr;  U.  S.  A.,  MwMry. 
SarvMT  of  Seplmitwr  7-l»-IS.|4«>  asd  Ortobar  I.  iw:. 
•CALC  or  rSKT: 
•  C4t*  MM  noe  tCM  4eM 


NoTic— Ijunadinvi  u«  nffemd  Ut  uiean  low  water 
oD  Fulton  nage,  which  corrMponds  to  a  r— ding 
of8««fcrt 

Gaogo  at  tine  of  warvy  7.4  fiMt  to  4.3ft  frat,  or  3.SC2 
Twt  t<i  (I.A7  r«ct  above  mean  low  wator. 


PLATE    71. 


55    3 


MISSISSIPPI  RIVER  COMMISSION. 


ma  Ml  (179  «  M  VMITY  IF  nun  11.04) 


CAPTAIN  H.  C  WATERMAN. 

DetoNr  IMO,  WT. 
•CALB  or  rcrr: 


Nvrc— thiuiidinyt  an  rclbfrwl  to  iimu  low  waur 
un  PultMi  fans*,  •hicii  eoRMpoodi  to  s  rMMlliig 
of3.88r«ct. 

OMg*  «t  tiio*  of  rarraj  S.O  feat  to  S.f  fMt,  or  O.f 
foot  to  1.0  fwt  Mow  tnaan  low  watar. 


PLATE    72. 
BDfi:66    3 


MiSSISSfPPI    R)V£H    COMMISSION. 

opff  R  m  m  i  m  nmrn  bf  isumo  m.(34) 

CAPTAIN    H.    E.    WATERMAN. 

Ooff»  ^  Mtntmmm,  U.  a.  A.,  AMMta,,. 
Surrey  of  Ootobv  9,  I8B7. 

SCALC  or  rcrr: 


"j?*'— Sounding*  are  referred  to  maao  low  water 

^e  M^  *■"*•'   •**''^    correeponda  to  a  reading 
Of  o.Bo  feet. 

Gang*  at  time  of  •urvey  2.75  fc«t.  or  1. 18  feet  below 
mean  low  water. 


PLATE    73. 


MISSISSIPPI   RIVER  COMMISSION. 

MAP  OK 

fffER  Ml  m  W  TIE  VnWin  OF  HUM  10.(34) 

«  OATH  Af  TKB  DIBDOIHQ,    fJWf.rJ.) 


CAPTAIN    H.   E.  WATERMAN. 

ihirpt  ^  »«tei«ra,  tl.  a.  A.,  Smntrnt- 
Snnry  of  Novrnilwr  S4,  HW7. 

SCALC  or  rcrr 


NuTK.— SmuiUiuipi  urti  rt>f«rrwl  tw  uhmu  low  main 
on  Fulton  l&offt,  which  oorrMpoods  to  •  rMding 
ofS.SSfMt. 

Qi^^  At  Udi«  of  rarvcT  4.4A  fe«t,  ur  0.67  rMtabov* 
UMU)  (ow  waUr. 


PLATE    74. 


•BD«r55    3 


MI88I88IPPI    RIVER  COMMISSION. 
MAP  or 

lYBiiMunKAL  sum  OF  wssissm  MVO, 

VIGINITY  OP  ISLAND  Na  34  (1791  R 


OAPTAIN    H.    C.   WATERMAN. 

•■mjr  ol  S^M«iib«r7<w,  l«r. 
•OALC  or  rtrr: 

y  '■'  >  m  <«  «.         ,p 

Kara.— SootidiDfi  an  raCamd  to  a«ui  low  water 
on  FoltoD  giaga,  whieh   oorrMpoods  lo  a  rwding 

OMfa  at  liina  of  rarray  7.4  ftet  to  4.i6  fcot,  or  S.tt 
fcM  to  (U7  «Mt  abova  naaa  low  water. 


PLATE    76. 
Ilng65   3 


^WM^SMON. 


VIOINITY  or  ISLAND  Na  94  (I7«  R 


CAPTAIN  H.  K.  WATERMAN. 

Of^  ^  JtafiMM,  a.  M.  A., 
9mrmy  ol  llipl— liir  li,  Mff. 


Non.-SooDdinpi  an  rafand  to  nmm  low  watar 
oo  jjittoa  gmgo,  wkiofa  oowfpuiidi  to  a  iaadiii( 

Ongo  at  timo  of  nrroy  6.S8  fcM,  or  l.ft  Im*  aboro 
OMU  low  water. 


PLATE   7a 


Biiff66   8 


MISSISSIPPI   RIVER  COMMISSION. 


LMB  IMIdTI) ■  IK  VmnY  IF  BUM  K  M 


CAPTAIN    H.   L  V.ATKRMAN. 

mlTTiy  off  9oWHHf  M^  UBv  > 


Ongt  i«  ttes  of  nmy  4.4ft  Ibsl,  or  0 J«7  ffMl  AboT* 


PLATE   77. 


Bliff65    3 


iSSISStPPI    RIVLR  COMMISSION. 

CHUTE  OF  ISLAND  NO,  40(21Q 


NoTX.— SaondliiKi  •>«  ntwni  to  noMa  low  wattf 
oo  MMspbii  nngt,  whiob  oormponds  to  a  iwding 
of  1.86f(Mt. 

G«Qg«  at  time  of  rarvcj  S.86  fMt,  or  1.0  fMi  above 
loaan  low  wator. 


PLATE   7a 


£Qg56    3 


MISSISSIPPI   RIVER  COMMISSION. 

CHUTE  OF  ISLAND  NO.  40(21t 

Hiidt  OBdw  dinctkM  of 

CAPTAIN  H.  C.  WATERMAN. 

CmfB  ^  AvHm,  r.  a.  A.,  ammn- 

8vT«r  «(  Mo««ariwr  0,  vm. 
SAALK  or  rccr 


NvHC—BiiinKliaffi  an  ntrnnA  to  BMaa  low  wata» 
oo  Mcmphii  giag*,  whkii  ootiMpoBdi  to  a  w <liBg 

QMf*  at  tioM  of  rarrwjr  S.1  fc«l,  OT  O.SS  ffMl  akov* 
DMtti  low  wator. 


PLATE   80. 
Biiff56   3 


MiSStSeiPPI   niVEB  QOMMtiatON. 

ttAtVW 

CHUTE  OF  ISLAND  NO,  40(21t 

tM-  [VrkTP  Arru  i4XPOfvs    rutr^  ) 
MmW  oBdw  dinctloa  o( 
CAPTAIN  H.  C.  WATERMAN. 
Cmr,  ^  AvHm.  v.  a.  a.,  a 

tmmf  o(  HoTMOwr  0,  VBtt. 
SAALK  or  rccr 


NtfTK.— flumidiafli  an  ntaxwl  to  bmhi  low  wi 
on  Mmphii  fUf*,  whkii  ootiMiwdi  to  a 

QMf*  at  tioM  of  MirT«7  S.1  fc«l,  OT  O.SS  ffMl  aboT* 


PLATE   80. 
Buff  66   3 


MISSISSIPPI    RIVER   COMMISSION. 

vKHinY  er  mman  iiun  w.  4S  (2» 


M«l«  mmi»r  dtrarUon  al 
CAPTAIN    H.    E.   WATERMAN. 

Ccrpt  tf  SmglMtrm,  V.  8.  A.,  MMnMry. 

fiarrrjr  oC  October  4.7-«,  \W. 

•CALC  or  Pkct: 


MoTK— flonntlinip  an  refirrrad  tu  lurwi  low  watar 
on  Mcnphis  faage,  which  corrMpondi  to  a  rcadiiif 
of  1.86  feet.  ^     ,       .  . 

aaii««  at  time  of  rarrej  d.A  frrt,  or  0.9  fMi  below 
luran  low  water. 


PLATE   81. 


MISSISSIPPI   RIVER  COMMISSION. 


VMTY  ff  nHSIOaTS  BUM  N.  46  (») 

Mutt*  nnH«r  rlireHioa  ol 
CAPTAIN   H.   e.   WATERMAN. 

Cof^  •/  Kmtftmmn,  V.  8.  A.,  I 
8nrv«n  of  Ortobrr  71,  IHhT. 

SCALC  or  Pckt: 


Note.— Suuiidiugit  uv  rafemd  iu  itieao  low  water 
oo  Memphis  faug«,  which  oorrMpondl  to  a  rMding 
of  1.86  hH.  ^^ 

Oug*  at  tim*  of  survey  0.46  fe«t,  or  1.4  feet  b«b>w 
mean  low  water. 


PLATE   82. 
Elnff55    8 


MMtlMIPPt    mVEB  CX)MMI8eiON. 
K*r  or 

VMHTY  6F  mSIOnS  llUn  N.  48  (2IS) 

CAPTAIN    H.    E.   WATERMAN, 

OmpB  «f  »>nlii>i,  U.  «.  U.,  **«■*. 

8wv«gr  off  lf«v«nbw  •,  Mi?. 

•calk  or  rsrr: 


on  Mmnphto  gMig«7  which  oonwpoad*  to  a  rMdiBg    PIATP     03 

QMf*  at  tiiM  of  rarrvy  0.ft  fott,  or  1.85  fwi  hohnr 
IB— n  low  water. 


IlDg55    3 


U.&L 


MISSlSeiPPf   RIVER  GOMMIS£lON„ 

MAP  OF 

VieniTY  OF  PRESIHQTS  ISUUB  N.  46  (IX) 

■  DAT«  Arm  Duooiifo.  (0ctr4.) 

liwi*  niMtar  direction  of 

CAPTAIN   H.   E.  WATERMAN, 

SurMx  of  BwMabtr  17.  I»7. 

•CALK  or  nrr 


NoTV— Soundings  are  referred  to  luean  low  watar 
on  Mcmphii  gauKe,  which  correMonds  to  a  rwdins 
of  1.85  fort. 

Q«uxc  at  time  of  aurvoy  4.85  feet,  or  3.0  feet  above 
mean  low  waier. 


PLATE   84. 

Ehig55   3 


"i 


MI88188IPP1    RIVER   00MMI88I0N. 

MAP  0¥ 

FLEECES   CROSSINQ  (243) 


CAPTAIN    H.    E.   WATERMAN, 

C»rf»  V  Magtmtm,  V.  8.  A.,  I 
Siirtwjr  of  Norremtwr  H,  lflB7. 
•OALC  99  rcrr: 


Nunc— Suundiiifi  arc  rcCemd  to  w— n  low  water 
on  Memphis  gaiiM,  whioh  oomnwwds  to  a  raading 
of  1.85  iMl. 

(Huge  at  time  of  Mrvey  U.8  fMt,  or  1.06  feel  below 
mean  low  watrr. 


PLATE    85. 


56   S 


CAPTAIN    H.   I.   WATCRMAN. 

•uMgr  of  Nwrntar  17.  um. 
•cam  or  Fcrr: 


NoTB.— AeuBdiiifi  art  rrfvrad  to  it—  low  waUr 
OB  Momphit  fMUW.  vliloh  aowMBOiidi  to  a  raadinf 
of  IJSfSii. 

Om^  at  tinM  ofawoy  1.8  UmI,  or  0^  fMt  bolow 
HMD  low  wator. 


PLATE   86. 


Ebffo5    S 


MISSISSIPPI  RIVER  CX)MMI8SI0N. 
MAT  or 

VICINITY   OF   GRAVES    BAYOU  (250) 

fl  DAM  ATTMI  MHDQUM.    tMLTA-t 


CAPTAIN   H.   C  WATERMAN, 

f  1  NoTMibw  U,  U 
SMLC  or  rem 


Non.— Souadiiifi  an  nfemd  to  bumi  low  watar 
on  Mompbls  srago,  whieh  ooRMpondi  to  a  raaiMM 
oflJftfMt. 

Qaa«a  al  tima  of  Murray  1.75  fael,  or  0.1  feat  balow 
maaa  low  watar. 


PLATE   88. 
r65   8 


MISSISSIPPI  RIVER  COMMISSION. 
MAT  or 

VICINITY   OF   GRAVES    BAYOU  (250) 

«  DAY*  Arm  DSBDOiaO.    (DtLTA.} 


CAPTAIN   H.   E.  WATERMAN. 

OtrpB  ^m^MT*.  U.  a.  JL,  amwtmt. 

»im7  t  Novcoter  li,  i«7. 

SCALS  or  rcrr: 


MoTB.— SDundinga  art  ntnnd  to  idmii  low  waMr 
7l  ttfiSi.    *"**'  *''"*  ootrmpcndM  to  •  raadiag 

OiWt*  at  tiros  of  Murrvy  1.76  fraC,  or  0.1  r««t  below 
mMB  low  water. 


PLATE    88. 


55    3 


I   HP.     -        /«4.4 


TDTALI.H.P.     5  90.6 


I.H.P.  —    £6fc.a 


TOTAL   I.H.P.     4  75.9 
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2  INDEX. 

Arkansas  River.  Ark.  and^Kans. : 

GangiDg  (Me  Mississippi  River) i,  301;  il\: 

Improveroent  of i,  SM>2;  iln 

Removal  of  obstnictions i,  302;  nU 

Survey  of,  at  Dardanelle,  Ark i.  308;  n^^ 

ArliDgton  estate,  Va.,  sarvey  for  memorial  bridge  across  Potomac  River 

at 1,540;  nr. 

Armament,  seacoast.    8ee  Fortifications. 

ArmiHtfton,  H'alker  (schooner),  removal  of  wreck  of i,  201 :  a ..' 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Improvement  of  ($ee  Staten  Island — New  Jei-sey  channel) *  1, 13B  > 

Removal  of  wreck  in Ll44  ". 

Arthur  Lake,  La.  (ser  Mermentan  River) i.  275:  n  "» 

Ashland  Harbor,  Wis.,  improvement  of i,380;  uiL- 

Ash tabula  Harbor.  Ohio.  : 

Improvement  of i,450;  n  .' 

Water  levels 1.551:  vi" 

Asia  (sc'hooner),  removal  of  wreck  of i,v.-. 

Assawaman  Bay.  Del.,  improvement  of  waterway  via 1, 166;  R  ^ 

AsHi.stance  to  iujnred  employees :  • 

Astoria,  Oreg.,  const  ruction  of  bridge  across  Youngs  Bay  at l:;^ 

Atchafalaya  River,  La.,  rectification  of  mouth  by  Mississippi  River  Coin- 

mission 1, 5:??':  >    ' 

Atlantic  City. X.  J., survey  of  Absecon  Inlet i,  158;  a'l" 

Atlantic  Coast  Line,  bridge  of lU 

AnguKta,  Ga. : 

Improvement  of  Savannah  River  above i»224;  r. 

Improvement  of  Savannah  River  below i,  223:  a-*" 

Auz  Bees  Scies  Lake,  Mich.  (»ec  Frankfort  Harbor) i,  421 ;  iv  -  -* 


Back  Cove,  Portland,  Me.  (9ee  Portland  Harbor) 1,4:  *w 

Back  River.  Me.  {see  Sasanoa  River) i,^^- 

Bad  River.  Mich.,  survey  of i,439;  u/^' 

Bagaduce  River,  Me. : 

Improvement  of i.-t"^ 

Survey  of - i,S^.^- 

Ball  Clnb  River,  Minn.,  construction  of  bridge  across i^ 

Baltimore  Harbor,  Md. : 

Defenses  of i.  ia!l*'* 

Improvement  at  Spring  Garden i,  177:  ilIj^ 

Improvement  of  channel  to i,  175;  iLi.~ 

Improvement  of  channel  to  Curtis  Bay i,  176:  R-"^^ 

Removal  of  wrecks  in i,  177;  ulH 

Bar  Harbor,  Me. : 

Construction  of  breakwater i.^"'* 

Defenses  of i,^l'  ; 

Barlows  Kiver,  Mass.,  construction  of  bridge  across i'^' 

Barren  River,  ky.,  operating  and  care  of  locks  and  dams i,  354 ;  ul  \fy 

Bartholomew  Bayou,  La.  and  Ark. : 

Construction  of  bridge  across l?;^ 

Improvement  of -..    i,  294;  « -^^ 

Bass  River  Light  Station,  Mass.,  removal  of  wrecks  near 1 . . .  i, ^^  -jj 

Bath  (West),  Me.,  construction  of  bridge  across  New  Meadows  River  at i  '•' 

Battalion  of  Engineers i,  6,7,3l.>'' 

Batteries: 

Dynamite • i"' 

Gun  and  mortar i' 

Bay  Ridge  Chanuel,  New  York  Harbor,  N.  Y.,  improvement  of,  including  tri- 
angular area  to  Red  Hook  Channel i,  121  ^»* 

Beuchridge,  III.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River  near 1,313;  lal"^ 

Beaufort  Harbor,  N.  C. : 

Defenses  of L^i"^. 

Improvement  of i,  206;  n.l-'' 

Improvement  of  waterway  to  Newborn 1,206:  iLli^^ 

Improvement  of  waterway  to  New  River 1,207;  al-*^ 

Beaufort  River  and  Harbor,  S.  C. : 

Improvement  of  Beaufort  River I,  220;  n,  12*? 

Improvement  of  channel  to  Savannah,  Ga.  {see  Savaunah  Harbor) .  i,  221 ;  ii,  i:^^ 


INDEX.  3 

Beechridge,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River  near i  313;  iii,  1732 

Bell  aire,  Ohio,  constraction  of  bridge  across  Ohio  River  to  Ben  wood,  W.  Va.      i,  531 

Bellaire-Benwood  Bridge  Company,  bridge  of i,531 

Belle  River,  Mich.,  improvement  of i,  435;  iv,  2589 

Benton  Harbor  Canal,  Mich,  (aee  St.  Joseph  Harbor) it^lO;  iv,  2494 

Ben  wood,  W.  Va.,  constraction  of  bridge  across  Ohio  River  to  Bellaire,  Ohio.       i,  531 

Bergen  County,  N.  J.,  bridge  of i,  534 

Bergen  Point,  N.  J.,  removal  of  wreck  in  Newark  Bay  opposite i,  144, 1072 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  166;  n,  1150 

Big  Elk  River,  Oreg.,  examination  of ;  i,501;  iv,2997 

Big  Hatchee  River,  Tenu.,  construction  of  bridge  across i,  536 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of i,369;  lu,  2143 

Improvement  of  Levisa  Fork i,371;  iii,2155 

Improvement  of  Tug  Fork i»371;  iii,  2152 

Operating  and  care  of  lock  and  dam i,  370;  in,  2150 

Flans  and  estimates  for  locks  and  dams  on  main  stream  and  forks,  i,  373 ;  iii,  2159 

Big  Stone  Lake,  Minn.,  survey  for  reservoir i,  322 ;  in,  1834 

Big  SunflowerRiver,  Miss.,  improvement  of i,  300;  ii,  1639 

Bills  of  Congress  authorizing  construction  of  bridges,  examination  of i,  35 

Black  Creek,  Fla.,  construction  of  bridge  across i,  536 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor i,  414 ;  iv,  2506 

Bl aok  River,  Ark.  and  Mo.,  improvement  of i,  305 ;  ii,  1669 

Black  River,  La.,  improvement  of i,293;  ii,  1594 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,  533 

Improvement  at  Port  Huron i,  433 ;  iv,  2586 

Improvement  of  mouth i,433;  iv,2585 

Black  River,  N.  C,  improvement  of i,  208;  ii,  1251 

Black  River,  Ohio: 

Improvement  at  Lorain , i,446;  iv,  2658 

Survey  at  Lorain i,454;  iv,2717 

Bl ack  River,  Wash,  {see  Duwamish  River; i,  525 ;  iv,  3103 

Black  Warrior  River,  Ala. : 

Canal  to  Five-mile  Creek,  survey  for i,  269 ;  ii,  1446 

Improvement  below  Tuscaloosa i,  261 ;  ii,  1434 

Improvement  between  Tuscaloosa  and  Daniels  Creek i,  260 ;  ii,  1430 

Operating  and  care  of  locks  and  dams ^y-61;  ii,  1431 

Block  Island,  R.  I. :  % 

Construction  of  harbor  of  refuge i,  82, 926 

Improvement  of  Great  Salt  Pond i,  83, 929 

Block  Island  Sound,  R.  I.,  removal  of  wreck  off  Quonocontaug i,  84, 931 

Blood  River,  La.  (««5  Tiokfaw  River) i,270;  ii,  1465 

Blossom  Rock,  San  Francisco  Harbor,  Cal.,  survey  of i,  469 ;  i v,  2923 

Board  of  Engineers,  The i,  5, 557 

Board  on  Fortifications  and  other  DeAuises i,  8 

Bceuf  River,  La.,  improvement  of i,  294;  ii,  1614 

Bogue  Chitto,  La.,  improvement  of i,  268 ;  ii,  1445 

Bogue  Falia,  La.,  improvement  of i,  270 ;  ii,  1464 

Bogue  Sonnd,  N.  C,  improvement  of  waterway  via i,  207;  ii,  1249 

Boston  and  Providence  Railroad  Corporation,  bridges  of i,  535 

Boston  Harbor,  Mass. : 

Construction  of  citj  bridge  across  Fort  Point  Channel i,  533 

Construction  of  railroad  bridges  across  Fort  Point  Channel i,  535 

Defenses  of 1,13,16,592 

Improvement  of 1,61,864 

Survey  of i,  70, 886 

Bourne,  Mass.,  construction  of  bridge  across  Barlows  River  by  town  of i,  535 

Brazos  River,  Tex.,  improvement  of i,  287;  ii,  1511 

Breach  Inlet,  Charleston  Harbor,  S.  C,  constraction  of  bridge  across i,  536 

Breakwaters,  occupancy  or  injury  of i,  35, 538 

Breaux  Bridge,  St.  Martin ville.  La.,  construction  of  bridge  across  Bayou 

Teche  at i,536 

Bridge  Creek  Landing,  Va.,  damage  to  wharf  at i,  546 ;  vi,  3738 

Bridgeport  Harbor.  Conn. : 

Construction  ot  city  bridge  across  Yellow  Mil  1  Pond i,  533 

Defenses  of 1,8,18,615 

Improvement  of 1,99,961 

Bridges : 

Alteration  of 1,35,537 

Construction  of  ...• 1,35,531 
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Briilfi^es — Continoed. 

Kxamination  of  Convreasional  bills  authorizing  construction  of : ' 

Examination  of  plans  and  locations i,  35,  TC  "-: 

ObstnictiniiT  navigation i.  :•"  * 

Broad  Creek,  Del.  (««  Broad  Creek  River) 1,170;  ii    - 

Broad  Creek  Uiver,  Del,  improvement  of i?  170;  iiL^ 

Broadkiln  Kiver,  Del. ,  improvement  of i,  166;  il:  » 

Broa<l  Sonud,  Boston  Harbor,  Mass. : 

Improvement  of Lfl* 

Survey  of  channel  through lTi-. 

Bmnx  River,  X.  Y. : 

Construction  of  bridges  across r  . 

Improvement  of i,  11-:  - 

Bntoklyo.  X.  Y.    See  New  York  Harbor. 

Browns  Creek,  Say YiUe,  N.  Y.,  improvemen tof 1, 119. .  : 

Brownsville,  Tenn.,  construction  of  bridge  across  Big  Hatchee  River  near. ..      i ' 

Brunswick,  Me.,  construction  of  bridge  across  New  Meadows  River  at i :  ^' 

BruuHwick  Harbor,  Ga. : 

Defences  of 1,8,2':": 

Improvement  of 1,229;  ii.:. 

Removal  of  wreck  in 1,231;  il  — 

Buflalo,  N.  Y. : 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Dulnth,  Chicago,  and 1,424;  iv.-:4* 

Improvement  of  harbor  at 1,458:  iv.^ 

Buffalo  Bayou,  Tex. : 

Examination  and  survey  for  waterway  via i,  288 ;  a  IT 

Improvement  of 1,2%;  ii.:" 

Burlington  Harbor,  Vt.,  improvement  of i,  liS.:- 

Butler  County, Ky.,  bridge  of l\' 

ButttTmilk  Channel,  New  York  Harbor,  N.  Y".,  improvement  of i,  12L  i:  .' 

Butters  Lumber  Company,  bridge  of i  '•! 

Byram  River,  X.  Y.  (»ee  Port  Chester  Harbor) i,li:*^ 

C. 

Cabell  County,  W.  Va.,  bridge  of i- 

Cache  River,  Ark.  (»««  White  River) i,  304;  il3»' 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into .  i,  313 ;  id.  1'  • 
Cairo,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache  River 

above 1,313;  iiil'w 

Calcasieu  River,  La.,  improvement  of  month  and  passes i,  276;  n.^-'^' 

California  Debris  Commission 1,530;  VLiT-- 

California,  Department  of,  reconnaissances  and  explorations  in i,  552 ;  vl "^ 

Caloosahatchee  River, Fla., improvement  of ^,239;  u.:«^' 

Calumet  Plantation,  La.,  construction  of  bridge  across  Bayoa  TocLe  at l^v 

Calumet  River  and  Harbor,  111.  and  Ind. : 

Improvement  of  harbor i,  402;  iv..t3 

Improvement  of  river i,403;  iv.:r+^ 

Camden,  N.  J. : 

Bridge  across  Cooper  Creek,  construction  of l'^« 

Defenses  of  Delaware  River i,3{'^^ 

Improvement  of  Cooper  Creek  at i,  154;  al'* 

Improvement  of  Delaware  River  at 1, 147 ;  IL  i«^' 

Survey  of  Delaware  River  at  and  below  Philadelphia i,  156 ;  IL  H  '; 

Camden  County,  N.J. ,  bridge  of lX*^ 

Canals,  etc. : 

See  also  Waterways. 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1, 1R8;  ii,l25^ 

Allegcheny  River.  Pa.,  construction  of  locks  and  dams i,  376:  iiL'i^y 

Allegheny  Kiver,  Pa.,  survey  for  extending  slack- water  navigation i      iS> 

Allejrbcny  River,  Pa.,  survey  for  removal  of  dam  near  Corydon  ..  i,  377;  ULi"- 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams i,  354 ;  in.  V'-' 

Benton  Harbor  Canal,  Mich,  {see  St.  Joseph  Harbor) 1, 410 ;  i\\2i^ 

Big  Sandv  River,  W.  Va.  and  Ky.,  including  forks,  plans  and  estimates 

for  locks  and  dams i,  373 ;  in.21i^ 

Big  Sandy  River,  W,  Va.  and  Ky.,  operating  and  care  of  lock  and 
dam 1,370;  iii,2l^- 
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Black  Warrior  River,  Ala.^  operating  and  care  of  locks  and  dams,  i,  261 ;  it,  1431 

Black  Warrior  River  to  Five-mile  Creek,  Ala.,  survey i,  269 ;  ii,  1446 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  496 ;  i v,  2981 

Cascades  Canal,  Columbia  River,  Oreg.,  operating  and  care i,  498 ;  i v,  2983 

Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  206 ;  ii,  1246 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  496 ;  iv,  2981 

Columbia  River,  Oreg.,  operating  and  oare  of  Cascades  Canal  .. .  i,  498;  iv,  2983 
Conewango  Creek,  N.  Y.  and  Pa.,  survey  for  removal  of  dams  in . .  i,  377 ;  lu,  2211 
Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams. .  i,  259 ;  u,  1422 

Davis  Island  Dam,  Ohio  River,  operating  and  care i,  358 ;  iii,  2077 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care 1,316;  iii,  1794 

Erie  Canal,  N.  T.,  preservation  of  bench  marks i,  551 ;  vi,  3778 

Five-mile  Creek  to  Black  Warrior  River,  Ala.,  survey i,  269 ;  ii,  1446 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams i,  399 ;  iii,  2395 

Fox  River,  Wis.,  reconstruction  of  bridge  across  canal  at  Appleton i,  533 

Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  316 ;  iii,  1802 

Grand  Rapids,  Wabash  River,  operating  and  care  of  lock  and  dam  i,  351 ;  iii,  1983 
Great  Kanawha  River,  W.  Ya.,  construction  of  locks  and  dams . . .  i,  363 ;  iii,  2118 
Great  Kanawha  River,  W.Va.,  operating  and  care  of  locks  and  dams  i,  365;  in,  2129 

Green  River,  Ky.,  construction  of  Look  No.  5 i,  353 ;  in,  1985 

Green  River,  Ky.,  operating  and  care  of  locks  and  dams i,  354 ;  in,  1993 

Green  River,  Ky .,  reconstruction  of  Lock  No.  2,  at  Runisey i,  352 ;  in,  1985 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  406 ;  iv,  2447 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of,  around  Rock 

River  Rapids 1,408;  iv,2486 

Illinois  River,  111.,  operating  and  cure  of  locks  and  dams i,  406 ;  iv,  2442 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  i,  406;  iv,  2442 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams i,  356;  in,  2024 

Keweenaw  Point,  Mich.,  improvement  and  operatiug  and  care  of  water- 
way across ". 1,382,383;  ni,2244 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care.,  i,  406;  iv,  2442 

L'Anguille  River,  Ark.,  survey  for  locks  and  dams .  i.  308 ;  ii,  1678 

Levisa  Fork,  Big  Kandy  River,  Ky.,  plan  and  estimates  for  looks  and 

dams 1,373;  in, 2159 

Little   Kanawha    River,   W.   Va.,   operating   and    care    of  look    and 

dam 1,363;  in,2115 

Louisa  (Levisa)  Fork,  Big  Sandy  River,  Ky.,  plan  and  estimates  for  looks 

and  dams i,373;  in,  2159 

Louisville  and  Portland  Canal,  Ky .,  operatiug  and  care 1, 349 ;  in,  1957 

Louisville  and  Portland  Canal,  Ky.,  reconstruction  of  bridge  across i,  531 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge 

at  eaistem  entrance i,  389;  131,2308 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  388 ;  in,  2297 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care i,  389;  in,  2303 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  between  St.  Paul 

and  Minneapolis i,  316 ;  in,  1809 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,316;  lu,  1794 

Monongahela  River,  construction  of  locks  and  dams i,  373 ;  in,  2173 

Monongahela  River,  operating  and  care  of  locks  and  dams i,  374 ;  in,  2182 

Morgan  Canal,  Tex.,  improvement  of  (««e  Galveston  Bay) i,  28:5 ;  ii,  1505 

Morgan  Canal,  Tex.,  operating  and  care i,  284 ;  ii,  1507 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care.,  i,  344;  in,  1925 

Muskingum  River,  operatiug  and  care  of  locks  and  dams i,  361 ;  in,  2095 

Ohio  River,  construction  of  Dams  Nos.  2, 3,  4, 5,  aud  6 i,  359 ;  in,  2080 

Ohio  River,  operatiug  and  care  of  Davis  Island  Dam i,  358 ;  iii,  2077 

Ohio  River,  operating  and  care  of  Louisville  and  Portland  Caual . .  i,  349 ;  in,  1957 
Ohio  River,  reconstruction  of  bridge  across  Louisville  and  Portland 

Canal i,531 

Ohio  River,  .survey  between  Marietta  and  Pittsburg  for  dams  ...  i,  372;  in,  2157 

Ouachita  River,  Ark.  and  La.,  survey  for  locks  and  dams i,  302 

Portage   Lake  and    Lake  Superior  canals,   Mich.,   improvement  and 

operating  and  care  of i,  382, 383 ;  in,  2244 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  water- 
way    1,516;  IV, 3072 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of. . .  i,  408 ;  iv,  24S6 

Rough  River,  Ky.,  operatiug  and  care  of  lock  and  dam i,  355;  in,  2010 

fit.  Clair  Flats  Canal,  Mich.,  improvement  of i,  435 ;  iv,  2591 


6  INDEX. 

Canalfi,  etc.~ Continued. 

St.  Clair  Flats  Canal,  Miob .,  operating  and  care i.  436 ;  iv. 5-1 

St.  Francis  River,  Ark.,  snrvey  for  locks  and  dams i,  SOU ;  n .' 

St  Marys  Falls  Canal.  Mich.,  commerce  of,  for  calendar  year  1897 it  r. 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care t,  427 ;  iv  ;•. 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  516 ;  it  '_ 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  construction  of  harbor 

of  refuge  at  eastern  entrance i,  389;  iil-'» 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of.  i,  388;  iili."' 
Sturgeon  Bay  and  Lake  Michigan  Canal,Wis.,  operating  and  care.  1, 389;  la. - 
Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and  oper- 
ating and  care  of 1,382,383;  mi- 

Tennessee  River,  operating  and  care  of  Mnscle  Shoals  Canal,  Ala.  i,  344;  ULlC 
Tng  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  plan  and  estimates  for 

locks  and  dams i,373;  m.' 

Union  Lake,  W^aah.,  improvement  of  waterway  via ^  516 :  n .  «"- 

Wabash    River,    operating    and   care   of    Grand   Rapids    Lock    and 

Dam 1,351;  blI^I 

W*arri«ir  River,  Ala.,  operating  and  care  of  locks  and  dams  above  Tus- 
caloosa   If  261;  iiX 

Warrior  River  to  Five-mile  Creek,  Ala.,  survey i,  269 :  ii  --^ 

Washington  Lake  to  Fuget  Sound,  improvement  of  waterway. . .  i,  516;  it  ':' 

Canapitsit  Channel,  Mass.,  improvement  of i,Ti'^ 

Canarsie  Bay,  N.  Y.,  improvement  of i,  13    U 

Cape  Ann,  Mans.,  construction  of  harbor  of  refuge  at  Sandy  Bay l  ?^*- - 

Cape  Charles  City,  Va.,  improvement  of  harbor  at i,  19^;  i' - 

Cape  Cod,  Mass./removal  of  wreck  off,  near  Orleans l*^*- 

Cape  Fear  River,  X .  C. : 

Bridge  across  North  East  Branch  at  Hilton,  reconstruction  of i^ 

Bridge  at  Navassa, reconstruction  of i^T 

Defenses  of J^:^^ 

Improvement  above  Wilmington 1.210:  n.^~^ 

Improvement  at  and  below  Wilmington 1,210;  ilI:"' 

Improvement  of  North  East  Branch i,  209 ;  ii  :*- 

Cape  Henry  Light,  Va.,  removal  of  wreck  off i,  201;  lil-v 

Cape  Lookout,  Oreg.,  examination  of  harbor  at i,  502 ;  n*  :'•  i 

Cape  Vincent  Harlwr,  N.  Y.,  improvement  of i,  466 ;  it  i"^*" 

Carrabelle  Bar  and  Harbor,  Fla.,  improvement  of i.  249 ;  11.  .""^ 

Carriages,  gun  and  mortar i^ 

Carvers  Harbor,  Vinalhaven,  Me.,  improvement  of i,  4^.?i 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of i,  4r6;  i^.tK 

Operating  and  care i,  498;  iv.2»j 

Casemates -U 

Centennial  Lake,  Miss,  (we  Ya^oo  River) i,  297;  n.' -;* 

Ceutral  Pacific  Railroad  Company,  bridge  of u^^- 

Champlain  Lake,  N.  Y.  and  Vt. : 

Defenses  of 1.2?.^^^ 

Improvement  of  Burlington  Harbor,  Vt I,  LiK* 

Improvement  of  channel  between  North  and  South  Hero  islands lI^ 

Improvement  of  Narrows  of I,  l^i  1'-^ 

Charles  River,  Mass.  («ee  Boston  Harbor) h^-"^, 

Cha rleston  and  Seashore  Railroad  Company,  bridges  of l5j& 

Charleston  Harbor,  S.  C. : 

Bridge  across  Breach  Inlet,  construction  of 1^5* 

Bridge  between  Mount  Pleasant  and  Sullivan  laland,  construction  of . ..     i'^ 

Defeusesof u^l^' 

Improvement  of. 1,219;  ilIX* 

Charlevoix  Harbor,  Mich.,  improvement  of i,  422 ;  it, 5£ 

Charlotte  Harbor,  Fla.,  improvement  of i?  ^0;  al3f 

Charlotte  Harbor,  N.  Y. : 

Improvement  of - - - I,  463;  it.:'7:^ 

Water  levels 1, 351;  vl3T^ 

Charts: 

Estimates  for  publication  of  military  and  other  maps l  352 

Northern  and  Northwestern  Lakes i,  547;  ti.oT45 

Chatham  Harbor,  Mass. : 

Improvement  of i,e?.s?J 

Removal  of  wreck  in i,©.ss> 
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yhattahoochee  River,  Ga.  and  Ala. : 

Improvement  below  Colambus,  Ga ...  i,  252 ;  ii,  1387 

Improvement  between  Westpoint  and  Franklin,  Ga i,  253 ;  ii,  1893 

Cheboygan  Harbor,  Mich.,  improvement  of i,  429 ;  iv,  2576 

.^faefuncte  River,  La.,  improvement  of. i,270j  ii,  1464 

!]^heba1i8  River,  Wash.,  improvement  of i}514;  iv,  3064 

l^helsea  Creek,  Mass.  (see  Boston  Harbor) i,  61, 864 

jbequamegon  Bay,  Wis.  (see  Ashland  Harbor; i,  380 ;  iii,  2240 

Jhesapeake  Bay,  Md.  and  Va. : 

Defenses  of  Hampton  Roads,  Va 1,23,679 

Improvement  of  harbor  at  Cape  Charles  City,  Va i,  197 ;  ii,  1229 

Improvement  of  Rockhall  Harbor,  Md i,  174;  ii,  1171 

Improvement  of  waterway  from  Norfolk  Harbor  to  AlbemarleSoand  i,  198;  ii,  1230 

Wreck  near  Thimble  Shoal  Lif^ht,  removal  of i*  201 ;  n,  1235 

Wreck  near  Solomons  Lamp  Light,  removal  of i,  175 ;  ii,  1172 

C"h«^Hter  River,  Md.,  improvement  of. i,  167 ;  ii,  1159 

U  hicago,  Barlington  and  Qnincy  Railroad  Company,  bridge  of i,  533 

C  hicago.  Mil waiikee'and  St.  Paul  Railway  Company,  bridge  of i,  532 

Chicago  River  and  Harbor,  111. : 

Bridge  across  Little  Calumet  River  near,  reconstruction  of. i,  536 

Bridge  by  city  across  South  Fork  of  South  Branch,  construction  of i,  533 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  402 ;  iv,  2425 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  to  Duluth 

and  Buffalo i,424;  iv,2548 

Improvement  of  harbor i,400;  iv,  2415 

Improvement  of  river '» ^01 ;  iv,  2421 

Chickasahay  River,  Miss.,  improvement  of i,  265 ;  ii,  1442 

Chief  of  Engineers,  ofHcers  on  duty  in  office  of 1,553 

Chincotea^ue  Bay,  Va.,  improvement  of  waterway  to  Delaware  Qay..  i,  166;  iij  1156 
Chipola  River,  Fla. : 

Examination  from  Marianua  to  Apalachicola  River i,  259 ;  ii,  1423 

Improvement  of if  251;  ii,  1381 

Chippewa  River,  Wis.,  improvement  of 1, 319 ;  ill,  1821 

Chitto,Bogue,  La.,  improvement  of 1,268;  n,  1445 

C hocolute  Bayou,  Tex.,  construction  of  bridge  across i,  534 

Choctawhatchee  River,  Fla.  and  Ala. : 

Construction  of  bridges  across 1, 532 

Improvement  of i,  2.54;  ii,  1394 

Choptank  River,  Md.,  improvement  of 1, 168 ;  ii,  1160 

Christiana  River,  Del. : 

Improvement  of  (see  Wilmington  Harbor) 1, 159 ;  ii,  1145 

Removal  of  wreck  in i,  175;  11,1172 

City  Island,  New  York  Harbor,  N.  Y.,  reconstruction  of  bridge  to  Pelham  Bay 

Park 1,533 

Clarks  Cove,  Conn.,  construction  of  bridge  across i,  536 

Clarksville,  Tenn.,  construction  of  cribs  in  bridge  across  Cumberland  Riverat.       i,  536 

Clatskanie  River,  Orog.,  survey  of 1,510;  iv,3049 

Clatsop  County,  Oreg.,  bridge  of i,  537 

Clearwater  River,  Idaho,  improvement  of 1,500;  iv,  2989 

Cleveland  Harbor,  Ohio : 

Improvement '» 4*7 ;  iv,  2661 

Survey  of  breakwater i,455;  iv,2724 

Water  levels 1,551;  vi,3779 

CI i nch,  I  "ort,  Fla.,  de fenses  at i,  8, 26, 7 13 

Cliuch  River,  Tenn.,  improvement  of 1,346;  ill,  1943 

Clinton  River,  Mich.,  improvement  of 1, 436 ;  iv,  2595 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via i,  206 ;  ii,  1246 

Clubfoot  River,  N.  C,  improvement  of  waterway  via  i,  206 ;  ii,  1246 

Coan jock  Bay,  N.  C,  improvement  of  waterway  via i,  198 ;  ii,  1230 

Cocheco  River,  N.  H.,  improvement  of 1,50,835 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans i,  69, 883 

Colorado,  examination  of  reservoir  sites  in i,  469 ;  iv,  2815, 2917 

Columbia  and  Red  Mountain  Railway  Company,  bridge  of. i,  531 

Columbia,  Department  of  the,  reconnaissances  and  explorations  in. . .  i,  552;  vi,  3784 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  The  Dalles  Rapids  to  Celilo  Falls,  construction 

of 1,495;  IV, 2979 

Bridge  at  Northport,  Wash.,  construction  of i,  531 

Cascades  Canal,  construction  of i,  496 ;  iv,  2981 

Cascades  Canal,  operating  and  care i,488;  iv,2983 
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Columbia  River,  Orcg.  and  Wnsh. — Continued. 

Celilo,  Oreg..  improvement  a])ove i,493:  iv! 

tiau;ring 1.509;  n 

Mouth  of.  defensive  at l«:- 

Month  of,  improvement  at 1.507;  iv 

Portland,  Oreg.,  improvement  below i,305;  n 

Three-mile  Rapids,  improvement  at J,  -i^;  iv:' 

Ton>;u«  Point,  Oreg.,  improvement  below i.  507 ;  r    ' 

Vancouver.  Wash. ,  t  o  month  of  the  Willamette,  improvemeo t  from  i,  499 ;  i\.  y 

Compilation  of  examinations,  surveys,  projects,  and  appropriations 

Compton  Creek,  N.  J., improvement  of i, ULl* 

Concord,  Wash.,  construction  of  bridge  across  8nake  River  to  Lcni^ton, 

Idaho - L- 

Conecnh  Riyer,  Ala.,  improvement  of .' i,  1S5;  ii.  ^ 

Conewango  Creek,  N.  Y.  and  Pa.,  survey  for  removal  of  dams  and  the  Water- 

boro  Rapids .' i,377;  icn 

Congaree  River,  S.  C,  improvement  of 1-218;  ii,> 

Conneaut  Harbor,  Ohio: 

Improvement  of --    i, 451;  iv.i- 

Water  levels i,  551;  vl  " 

Connecticut,  defenses  of  coast  of 1,1*  - 

Connect! cnt  River,  Mass.  and  Conn. : 

Improvement  below  Hartford i.'3- 

Survey  between  Hartford  and  Holyoke i.  Ill 

Contentnia  Creek,  N.  C,  improvement  of -   i,  204;  u,-- 

Contingencies  of  rivers  and  harbors,  estimate  for i"-- 

Continuing  contracts — 

Allegheny  River,  Pa.,  locks  and  dams I,  376;  iil-* 

Boston  Harbor,  Mass i,^  "^ 

Buffalo  Harbor.  N.  Y 1,458;  iv.-'* 

Chicago  River,  111 i,4j11;  it.:- 

Christiana  River,  Del 1,159;  ii.l- 

Cleveland  Harbor,  Ohio 1,447;  n..v. 

Columbia  River,  Ore;;.,  Cascades  Canal i,  49i>:  iv.-'^ 

Cumberland  River  above  Nashville,  Tenn ],33(i:  in  >'^ 

Cumberland  Sonnd,  Ga.  and  Fla i,2Sr2:  ii.-- 

Delaware  Bay,  Del.,  harbor  of  refni^e i,  152 ;  u.  1 ' 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.J i,  147 ;  il  .  '^^ 

Duluth  Harbor,  Minn i,  379;  iii-^' 

Dunkirk  Harbor,  N.  Y I,  450;  iv.-I^^ 

Falls  of  Ohio  River  at  Louisville,  Ky i,  347;  iii.>^^ 

Galveston  Harbor,  Tex i,  2?<2:  n.!^-- 

Grays  Harbor  and  bar  entrance.  Wash i,  512 ;  iv.  i '* 

Great  Lakes,  channels  in  connecting  waters  of i,  424;  iv..'^" 

Hudson  River,  N.  Y 1,131/* 

Humboldt  Harbor  and  Bay,  Cal i,  477;  iv.:*^* 

Illinois  and  Mississippi  Canal,  111 1,406:  iv-^i- 

Indiana  Chute,  falls  of  Ohio  River i,  347;  iil  1^'. 

Kentucky  River,  Ky I,a55;  uO-'^ 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from i,382;  ul-^ 

Milwaukee,  Wis.,  harbor  of  refuge 1. 3i>3;  la-^^ 

Mississippi  River,  between  Missouri  River  and  St.  Paul,  Minn i,  314 ;  iil  i"^' 

Mississippi  River,  between  Ohio  and  Missouri  rivers i,  310 ;  iil  /^ 

Mississippi  River,  between  Ohio  River  and  Head  of  Passfs  .   r.528;  v.! " 

M ississippi  River,  Vicksbiirg  Harhor,  Miss I.  '*\Vt ;  n.  K^^ 

Missouri  River,  below  Sioux  Citv,  Iowa 1.529;  \J.^^ 

Monongahela  River,  W.  Va.  and  Pa i,  373 ;  in.-'^ 

Narragansett  Bay,  R.I '  huM' 

Newtown  Creek,*N.  Y i,  12S.  IC 

New  York  Harbor,  N.  Y\,  Bay  Ridge,  Red  Hook,  and  Buttermilk  chan- 
nels  „ J  221.  l'''l*» 

New  York  Harbor,  N.  Y., Newtown  Creek /.///..  i\l3i\C 

Northern  and  Northwestern  Lakes,  channels  connecting i.  424 :  iv  'SA^ 

Oakland  Harbor,  Cal 1.473-  iv  J^rC' 

Ohio  River,  Dams  Nos.  2, 3, 4, 5,  and  6 1.359;  iu.:W 

Ohio  River,  falls  of,  at  Louisville,  Ky.,  including  Indiana  Chute  .  i,  347 ;  in.  1*1 

Plaqnemme  Bayou,  La i  27*>-  ii  UTl 

Point  Judith,  R.  I.,  harbor  of  refng*^ '         i  ^)?!^> 

Portland  Harbor,  Me.,  including  Back  Cove "  j  4:,s>l 

Providence  River,  R.  i [[[  ^'77915 
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Jontimiing  contracts,  etc. — Continno«l. 

Rockland  Harbor,  Me 1,42,823 

Sabiue  Pass,  Tex.,  harbor  at i,  278 ;  ii,  1482 

San  Pedro  Bay,  Cal i,470;  iv,2929 

Savannah  Harbor,  Ga i,221;  ii,  1291 

Superior  Harbor,  Wis 4 i,379;  iii,2223 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  382 ;  iii,  2244 

Vicksburg  Harbor,  Miss 1,297;  11, 1625 

Willamette  River  above  Portland,  Oreg 1, 504 ;  iv^  3025 

Wilmington  Harbor,  Del i,  159;  11, 1145 

WinvahBay,  S.  C i,2U;  11, 1272 

Yamhill  River,  Oreg i,504;  iv,3025 

Yaquina  Bay,  Oreg , i,'l89;  iv,2972 

Yazoo  River,  Miss.,  moiith  of i,  297;  11, 1625 

Contracts,  continuing.     See  Continuing  contracts. 
Cooper  Creek,  N.  J. : 

Bridge  at  Camden,  construction  of 1,536 

Improvement  of -. i,  154 ;  ii,  1100 

Coosa  Kiver,  Ga.  and  Ala. : 

Improvement  between  East  Tennessee,  Virginia  and  Georgia  Railroad 

Bridge  and  W'etumka,  Ala i,  258;  11, 1418 

Improvement  between  Rome,  Ga.,  and  East  Tennessee.  Virginia  and 

Georgia  Railroad  Bridge 1,257;  ii,  1413 

Operating  and  care  of  locks  and  dams i,  259 ;  11, 1422 

Coos  Bay  and  Harbor,  Oreg. : 

Dredging  harbor i,  484;  iv,  2966 

Improvement  of  entrance i.  483 ;  iv,  2963 

Coos  River,  Oreg.,  improvement  of '. i,  485;  iv,  2966 

Coquille  River,  Oreg. : 

Improvement  between  Coquille  and  Myrtle  Point i,481;  iv,2961 

Improvement  of  mouth i,  180 ;  iv,  2958 

Corporations,  occupancy  and  injury  of  public  works  by 1,35,538 

Corps  of  Engineers: 

Changes  in  personnel 1,3 

Laws  of  FiAy-fifth  Congress ,  second  session,  affecting  the vi,  3789 

Number  and  distribution  of  officers 1,3,4 

Officers  detached i,  4 

Corydon,  Pa.,  survey  for  removal  of  dam  in  Allegheny  River  at i,  377 ;  iii,  2211 

Coscob  Harbor,  Conn.,  improvement  of .* i,  108,  972 

Courtableau  Bayou,  La.,  improvement  of i,  274;  ir,  1474 

Cowlitz  River,  Wash.,  improvement  of i,  508 ;  iv^  3041 

Craven  County,  N.  C. : 

Bridge  of,  across  Xeuse  River  at  Newbem i,535 

Bridge  of,  across  Trent  River  at  Newbem 1, 533 

Crooked  River,  Fla.  {see  Carrabelle  Bar  and  Harbor) i,  249 ;  11, 1375 

Cumberland  River,  Tenn.  and  Ky. : 

Bridge  at  Clarksville,  Tenn.,  construction  of  cribs .-..  1,536 

Gauging  {»ee  Mississippi  River) 1, 301;  ii,  1642 

Improvement  above  Nashville,  Tenn ^ i,  336;  in,  1878 

Improvement  below  Nashville,  Tenn 1, 334 ;  in,  1875 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of '1,25,707 

Improvement  of i,232;  n,  1323 

Improvement  of  waterway  via i,  230;  ii,  1318 

Current  River,  Ark.  and  Mo.,  improvement  of i,  306;  11, 1671 

Currituck  8ound,  N.  C,  improvement  of  waterway  via i,  198 ;  11, 1230 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to 1, 176;  11, 1180 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,  251 ;  11, 1381 

Cuyahoga  River,  Ohio  {vee  Cleveland  Harbor) i,  447, 455 ;  i v,  2661, 2724 

Cypress  Bayou,  Tex.  and  La.,  improvement  of i,  292 ;  11, 1589 

D. 

Dairy  Fork.  Tualitin  River,  Oreg.,  survey  of i,  511 ;  iv,  3053 

Dale  County,  Ala.,  bridges  of i.  532 

Dams.    See  Canals. 

Danville,  Tenn.,  reconstruction  of  bridge  across  Tennessee  River  at I,  536 

Dardauelle,  Ark. : 

Improvement  of  Arkansas  River  at  {see  Arkansas  River) 1, 302 :  11, 1649 

Survey  of  Arkansas  River  at i,308;  ii,  1676 
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Dftrien  Harbor,  0«. : 

I>efeii»e8of uS,^\ 

ImprovMuent  of i, 225:  u..- 

KemoTftl  of  wreck,  etc.,  in -  i,  231:  n": 

r>av«>nport.  Iowa,  eHtablUbment  of  harbor  lines  iu  Misaiisaippi  River  »t.  i,  ^ ;  m  v^ 

Davia  Island  Dam,  Ohio  River,  Pa.,  operating  and  care l*^^^;  i^-~ 

Davis  Strait,  Me.,  removal  of  wreck  in _ ulc.- 

Deer  Island  Thoroughfare,  Me.,  removal  of  wreck  in uic' 

Defense,  national*  allotments  from  appropriation  for 1.7.  -.= 

Deff nst-8,  seacoaat.    ^lee  Fortifications. 
Delaware  Bay.  N.  J.  and  Del. : 

1  lelaware  Breakwater,  Del.,  eonstitiction  of i,  151 ;  n  >- 

Harbor  of  refnge,  construction  of 1,152:  u   • 

Pier  near  L« wee,  Del.,  conatmction  of 1,150:  iLl- 

Waterway  to  Chincoteagne  Bay.  V'a.,  improvement  of i,  166;  n.  1 ' 

Wreck  of  Lottie  K.  Friend,  lemoYBl  of i,  156;  ii,_- 

Delaware  Breakwater,  Del.,  construction  of i,  151 ;  c .s 

Delaware  River,  N.  J.,  Pa.,  and  Del. : 

Defensesof 1,3'^ 

Dike  at  Woodbury  Creek  (>ee  Cooper  Creek) 1.154;  ii.   • 

Marcushook,  Fa., improvement  of  ice  harbor i,  149:  xl.*- 

Newcastle,  Del.,  improvement  of  ice  harbor  at 1^160;  ii.S.' 

PhilMlelphia,  Pa.,  improvement  above  and  below i,  144 ;  n. .  ~ 

Philadelphia,  Pa.,  ana  Camden,  N.  J.,  improvement  between i,  147 :  il >' 

Survey  ot;  between  Philadelphia  and  Delaware  Bay i,  156 ;  a  /^ 

JMdirarr  (Steamboat),  removal  of  wreck  of i,  1T5;  u.:.'. 

Del  J/«y  t.Hchooner),  removal  of  wreck  of i,  175;  n.:.- 

Delray ,  Mich.,  construction  of  bridge  across  Rouge  River  at i:<-. 

DeltaPoiut.  La.,  improvement  at,  by  Mississippi  River  Commission..  i,528;  t/I' 
Departments,  Executive,  Washington,  D.  C,  telegraph  and  telephone  con- 
nections between  Executive  Mansion  and i,  547 ;  ^^.  3731 ' 

Departm<'nts,  military,  reconnaissances  and  explorations  in i,  552 ;  vi.  '^  • 

Dejiot,  Engineer,  Willets  Point,  N.  Y l,6,7,iJi;* 

Deschutes  River,  Wash. : 

Improvement  of  Olympia  Harbor i,  516;  iv.>* 

Survey  of,  at  entrance  in  Olympia  Harbor L  524 ;  i v. -*  .«i 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care 1,316;  hlIN 

Detroit  and  Lima  Northern  Rail^^ay  Company,  bridge  of i  '^ 

Detroit  River,  Mich.,  improvement  of h^^i  i^-"" 

Devcit^  R.  L.  (schooner),  removal  of  wreck  of !,&?- 

District  of  Columbia,     ^e  W'asbington,  D.  C. 

Dividing  Creek,  Md.  (<ee  La  Trappe  River) i«  169;  a'l- 

Division  engineers i% 

Divisions,  engineer :* 

DouMe  Bayou,  Tex.,  opening  channel  at  mouth 1,287;  n.1^- 

Duck  Creek  (Smyrna  River),  Del. : 

Improvement  of i,  162;  ilTJI 

Removal  of  wreck  in i,  175;  ilK'- 

Duck  inland  Harbor,  Conn.,  construction  of  harbor  of  refuge i.^?o 

Daluth  Harbor,  Minn. : 

Improvement  of i,  379;  m.^ 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Bulfalo,  Chicago,  and 1^424;  iv.f4* 

Removal  of  wreck  in i,  385;  in.:t>I 

Dunkirk  Harbor,  N.  Y.,  improvement  of 1,456;  n',:T4? 

Dnwaniish  River,  Wash. : 

Improvement  of  («ee  Pu^t  Sound) i*514;  iv.yi6h 

Survey  of,  and  tributaries ^9  525;  iv,3i'5^ 

Dynamite  batteries lU 

Eads,  James  B.,  improvement  of  Sonth  Pass  of  Mississippi  River  by  repre- 
sentatives of 1,36,269;  ttlMT 

East  Chester  Creek,  N.  Y.,  improvement  of j i,  US.??" 

£:i8tern  Branch,  Elizabeth  River,  Va.  (»ee  Norfolk  Harbor) i,  193;  al:^ 

Eastern  Branch,  Potomac  River,  D.  C. : 

Improvement  of,  and  reclamation  of  flats \,\fl 

Survey  for  bridge  at  Washington if  541;  vi,33i^ 
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i^astern  Railway  Company  of  Minnesota,  bridges  of i,  535 

Sast  River,  N.  Y. : 

Harbor  lines  at  Brooklyn,  modification  of 1,34,1028 

Harbor  lines  at  Long  Island  City,  modification  of i,  34, 1025 

ImproToment  of 1,126,1036 

Survey  of  VVallabout  Channel i,  124 

i*^lectric  light  and  power  plants  of  seaeoast  batteries i,  11 

Bll i z abet h  River,  N.  J.,  improvement  of 1,137,1061 

Gl  izabeth  River,  Va. : 

Bridge  across  Soathem  Branch,  at  Norfolk,  oonstrnction  of i,  534 

Norfolk  Harbor  and  its  approaches,  improvement  of i,  193 ;  ii,  1223 

Removal  of  wreck  of  steamer  Helen  Smith  in  Southnm  Branch  ...  i,  201 ;  ii,  1234 
Waterway  from  Norfolk   Harbor   to  Albemarle   Sound,  improvement 

of 1,198;  11,1230 

Western  Branch,  improvement  of i,  195;  ii,  1225 

£l'k  River,  Md.,  removal  of  wrecks  in i»175;  ii,  1173 

Elk  River,  Oreg.,  examination  of L501;  iv,2997 

Elk  River,  Tenn.,  survey  of .' i,347 

Elk  River,  W.  Va.,  improvement  of i,365;  iu,2137 

Embankmenta i,  13 

Emplacements  for  guns  and  mortars ',8,9 

Employees,  aid  to  injured i,  36 

Endicott  Board i,  8 

Engineer  Depot,  Willets  Point,  N.Y 1,6,7,32,570 

Engineer  divisions 1,36 

Engineers,  Battalion  of i,  6, 7, 32, 569 

Engineers,  Chief  of,  officers  on  duty  in  office  of i,  .553 

Engineer  School,  Willets  Point,  N.Y 1,5,32,565 

Engineers,  Corps  of:  .    ' 

Changes  in  personnel i,  3 

Laws  of  Fifty-fifth  Congress,  second  session,  afl*ecting  the vi,  3789 

Number  and  distribution  of  officers i}3, 4 

Officers  detached 1.4 

Engineers,  division i,  36 

Engineers,  The  Board  of 1,5,557 

Erie  Canal,  N.  Y.,  preservation  of  bench  marks i,  551 ;  vi,  3778 

Erie  Harbor,  Pa. : 

Improvement  of. 1,455;  iv,  2737 

Water  levels  i,551;  vi,3779 

Erie  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Survey  of  Starve  Island  Reef i,463;  iv,2705 

Water  levels 1,551;  vi,3779 

Erie  Railroad  Company,  bridge  of i,  533 

Escambia  River,  Fla.,  improvement  of 1,255;  ii,  1403 

Escanaba,  Mich.,  water  levels  at i,  551;  vi,  .3779 

Esopns  Creek,  N.Y.  (see  Saugerties  Harbor) 1,134, 10.56 

Cs8ex  River,  Mass.,  improvement  of - 1^56,852 

Estimates: 

Fortifications i,  32 

Rivers  and  harbors,  examinations,  surveys,  etc. ,  of i,  527 

Rivers  and  harbors,  improvement  of i,  33, 34 

Everett  Harbor,  Wash.,  improvement  of i,  518 ;  i v,  3075 

Examinations : 

Compilation  of i,  35 

Estimate  for i,527 

Excelsior  (barge),  removal  of  wreck  of 1,84,932 

Executive  Mansion  and  Departments,  Washington,  D.  C,  telegraph  and 

telephone  connections 1)547;  vi,  3734, 3743 

Explorations  and  reconnaissances  in  military  departments i,  552 ;  vi,  3783 

Explosives  {see  Submarine  mines) i,  12 

F. 

Fairblnff,  N.  C,  construction  of  bridge  across  Lumber  River  near i,  536 

Fairhaven  Harbor,  Mass.  (see  New  Bedford  Harbor) i,  74, 906 

Fairport  Harbor,  Ohio,  improvement  of i>*49;  iv,  2676 

Falia,  Boj?ue,  La.,  improvement  of i|270;  ii,  1464 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of i,  347 ;  lu,  1951 

Far  Rockaway,  N.  Y.,  bridge  obstructing  Far  Rockaway  Bay  at i,  538 

Far  Rockaway  Bay,  N.  Y.,  bridge  obstructing i,538 
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Far  Horkaway  Ferry  and  ImproveineDt  Company,  bridgte  of. : V 

Feather  River,  Cal.*: 

liu|irovement  bv  California  Debris  Commiftsion L  r»3il ;  v:  ,- 

Iinproveuiont  o^ 1.475:  n.:i 

Fernandina,  Fla. : 

Defcnaes  of i,-*-" 

Improvement  of  waterway  to  Savannah,  G a 1,23ft;  ilI  • 

FiHhin);  Croek.  N. C,  improvement  of U'^rJz  n.-* 

Fivemile  Creek,  Ala.,  sarvey  for  canal  to  Warrior  Kiver i^:^:  c  - 

}'ive-mi)e  Kiver  Harbor,  Conn.,  improvement  of uVi  - 

Flathead  River.  Mont.,  improvement  of l,  522:  n'.  ••. 

Firming  (Bchooiier^  removal  of  wreck  of L,  177;  ii  \ 

Flint  River,  Ga..  improvement  of L  2.M;  ii  » 

Flint  River,  Mich.,  bnrvey  of i?-^39;  r\  ..' 

Florida: 

Defenaeaof  ea«t  and  west  coaste \,y'' 

Water-hyacinth  obstructions  in  waters  of 

Flashing  Bay,  N.  Y.,  improvement  of i,  11*    * 

Forked  I)eer  River.  Tenn.,  improvement  of i,  33L,  333 :  m  >'. 

Fort  Clinch.  Fla.,  defenses  at L^5:i 

Fortifications: 

Appropriations  and  allotments i,7.-^ 

Dynamite  batteries 

Emplacements 

Estimates  of  appropriations  required i 

Fortress  commander,  thitie^  of,  as  to  New  York  Harbor 1,11' 

Gun  and  mortar  batteries ' 

l*n-servation  and  repair  of il- 

Projects 

Sea  walls  and  embankments 

Sites  for,  acquisition  of 

Snbmnriue  mines .- 

Temporary  defenses -^ :' 

Temporary  occupation  of  land 

Fort  Jack^n.  La.,  defenses  at L*'- 

Fort  Knox,  Me.,  defenses  at i.  >.  .^^'* 

Fort  Macon.  N.  C,  defenses  at r»  ■: 

Fort  Monroe.  Va.,  defenses  at i.  t*.:^  '• 

Fort  Morgan,  Ala.,  defenses  at i,  ^..■' 

Fort  Point  Cliannel.  Boston  Harbor,  Mass.: 

Construction  of  city  bridjje  across _ :'• 

Construction  of  railrosid  bridges  across :•' 

Improvement  of  ( fee  Boston  Harbor; L  ^1  *« 

Fort  Pophara.  Me.,  defenses  at I.^.  I-  *_ 

Fort  Pulaski. G a., defenses  at i. ^. i**"" 

Fortre'is  commander,  dnties  of.  aa  to  defeusi-s  of  New  York  Harbor i.  U"'- 

Fort  TrnuibuU.  Conn.,  defenses  at 1,8, 1*.*"- 

Fox  Kiver,  Wis.: 

Brid  jrf  across  canal  at  Appleton,  reconstmction  of i  '»■« 

Improvement  of - 1.397;  iiL-> 

Improvement  of  Green  Bay  Harbor i.3>f7:  IR-*' 

Oj>erating  and  care  of  locks  and  dams i,  3**^;  iii...  ' 

Property  and  rijrbts  of  United  States  as  to i,  39X ;  iii .  - 

Frannii  .  vhip),  removal  of  wreck  of I.  1-36:  ii.'.  '^ 

Frank  fort  Harbor.  Mich.,  improvement  of i,  421 :  n .  -'> 

French  Broad  River.  Tenn.,  improvement  of. 1.314;  ul'.'^' 

Frit nd,  Lottie  K,  (schooner),  removal  of  wreck  of 1, 156 ;  ii. .-»* 

Fulton.  Ark. : 

Improvement  of  Red  River  above .,   i.  291;  ii,!>* 

Improvement  of  Red  River  below tf  2:89;  EU-T 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  316;  ni.l?^- 

Galveston  Bay  and  Harbor,  Tex. : 

IV'tensesof 1, 13.3. T^ 

Galve«*ton  Bay,  improvement  of  ship  channel 1,283;  ilI"*"^ 

(islveston  Harl>or,  imi>rovement  of l-2-'2;  iLlv'l 

Galveston  Harbor,  mod ttication  of  harbor  lines 1.34;  ii.T'"*. 

Morgan  Canal,  improvement  of  { see  Galveston  Bay) i,  283 :  u,  1'* ^' 


INDEX.  13 

klveston  Bay  and  Harbor,  Tex. — Continued. 

Morgan  Canal,  operating:  and  care i,284;  n,  1507 

Survey  of i,  289 

Waterway  from  Gulf  of  Mexico  to  Houston,  examination   and   sur- 
vey   1,288;  11,1515 

West  Galveston  Bay,  improvement  of  channel i,  284 ;  ii,  1507 

elI veston,  Brazos  and  Sonthwestem  Railway  Compau}-,  bridge  of i,  534 

ascoiiaiie  River,  Mo. : 

Construction  of  bridge  across,  at  Rollins  Ferry i,  533 

Improvement  of,  by  Missouri  River  Commission i,  529 ;  vi,  3459 

aiiglng: 

Columbia  River,  Oreg.  and  Wash 1,509;  iv,3042 

Mississippi  River  and  principal  tributaries i,  301;  ii,  1642 

Mississippi  River  at  St.  Paul,  Minn  ...^ i,322;  in,  1S31 

Northern  and  Northwestern  Lakes i,  551 ;  vi,  3779 

auley  River,  W.  Va.,  improvement  of 1,366;  in,  2138 

ed ney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1038 

Genesee  River, N.Y.(«ee  Charlotte  Harbor) 1,463;  iv,2799 

reorge  Lake,  St.  Johns  River,  Fla.  (see  Volusia  Bar) i,  235 ;  ii,  1330 

reorges  River,  Me.,  improvement  of 1, 45, 827 

reorj;etowu,  D.  C.     See  Washington. 

Georgetown.  S.  C,  defenses  of 1,8,25,706 

Georgia,  defenses  of  coast  of i,  25, 707 

ri/7tn4/ftam,<7.j&\( barge), removal  of  wreck  of i,175;  Ii,il73 

Slencove  Harbor,  N.  i.,  improvement  of 1, 117, 1007 

Gloucester  Harbor,  Mass.,  improvement  of - i,  57, 856 

>oshen  Creek,  N.J. ,  improvement  of '. i,  155;  ii,  1102 

3 ovei'nor  Marrin  ( steamer),  removal  of  wreck  of i,  245 ;  ii,  1343 

3owanus  Bay  channels,  New  York  Harbor,  N.  Y.  {see  Bay  Ridge  Channel, 

etc.) 1,121,1016 

3rowanns  Canal,  New  York  Harbor,  N.  Y.  (see  Bay  Ridge  Channel,  etc.). ..  i,  121, 1016 

Qowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  122, 1020 

Grand  Calumet  River,  111.  and  lud. : 

Improvement  of 1,403;  iv,2430 

Improvement  of  Calumet  Harbor i>402;  iv,  2425 

Grand  Haven  Harbor,  Mich.,  improvement  of i>415;  iv,  2509 

Grand  Lake,  La. (see  Mermentau  River) r,275;    ii,  1478 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge 1, 384 ;  in,  2285 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  378 ;  ui,  2217 

Grand  Rapids,  Wabash  River,  Ind.  and  111.,  operating  and  care  of  lock  and 

dam 1,351;  in,  1983 

Grand  River,  La.,  improvement  of Iy272;  ii,  1471 

Grand  River,  Mich. : 

Improvement  of i>416;  iv,  2511 

Improvement  of  Grand  Haven  Harbor ^415;  iv, 2509 

Grand  River,  Ohio  (see  Fairport  Harbor) i,  449 ;  iv,  2676 

GraasCf  Sylvia  de  (steamer),  removal  of  wreck  of .* i,  507 ;  i v,  3039 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance i,  512;  iv,  3059 

Great  Falls,  Potomac  River,  raising  height  of  dam  at i,  545 ;  vi,  3658 

Great  Harbor,  Mass.  («e0  Woods  Hole  Channel) i,  73, 903 

Great  Kanawha  River,  W.  Va. : 

Improvement  of 1,363;  in,  2118 

Operating  and  care  of  locks  and  dams 1,365;  in,  2129 

Great  Lakes : 

Defenses  of  ports  in  New  York 1,29,773 

Improvement  of  channels  in  connecting  waters  of 1, 424;  iv,  2548 

Surveys,  and  correcting,  printing,  and  issuing  of  charts i,  547;  vi,  3745 

Water  levels 1,551;  vi,3779 

Great  Pedee  River,  S.  C,  improvement  of 1,213;  n,  1269 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of 1, 83,  i»29 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at 1,464;  iv,  2801 

Green  Bay,  Mich.,  water  levels  at  Esoanaba i,  551 ;  vi,  3779 

(Jreen  Bay  Harbor,  Fox  River,  Wis.,  improvement  of i,  387 ;  in,  2295 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i,  78, 918 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River  (Lock  No.  5) i,353;  in,  1985 

Operating  and  care  of  locks  and  dams l,  354 ;  m,  19i*3 

Reconstruction  of  Lock  No.  2,  at  Riimsey i,  352;  in,  1985 

Greenville   Harbor,    Miss.,    improvement    by  Mississippi    River  Commis- 
sion   i,528;v,3137 
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Qreenwioh  Harbor,  Conn.,  improTement  of i,  l^r^ 

Greenwood,  Mias..  construction  of  bridge  across  Tazoo  River  at ::: 

Gnlf  of  Mezieo,  examination  and  survey  for  waterway  to  Honston i,  288 ;  c K 

Gnl  fport.  Miss.,  survey  of  channel  to  Ship  Island  Harbor L  * 

Gnll  Lake,  Minn.,  construction  of  reservoir  at i,  317;  m.  j> 

Guns: 

Batteries :« 

Kapid-fire L! 

Ouyandotte  River,  W.  Va. : 

Construction  of  bridge  at  Salt  Rock :- 

Improvement  of i,  388;  iii,i- 

^• 

Harkpnsa<>k,  N.  J.,  construction  of  bridge  across  Hackensack  Rivor  at l% 

Hackensack  River,  N.  J.,  construction  of  bridge  across,  at  Hackensack  . . :'- 

Hampton  Roads,  Va..  defenses  of i,  8.2:^' 

Hancock,  Mich.,  rebuilding  bridge  across  Portage  Lake  to  Houghton l  ' 

Harbor  line^,  establishment  of 

Davenport  Harbor,  Iowa i,  34;  iii.> 

East  River,  N.  Y.,  at  Brooklyn i.:a    -• 

East  River,  N.  Y.,  at  Long  Island  City u'Si.v: 

Galveston  Harbor,  Tex i,  34;  n  T. 

Hudson  River,  N.  Y.,  at  Yonkers i,  :>4.  ': 

St.  Clair  River,  Mich.,  at  Fort  Huron 1,34:  iv,.' 

St.  Joseph  Harbor,  Mich ^ 

Sandusky  Harl>or,  Ohio i,^;  n*,/. 

Savannah,  Ga l- 

Harbors  and  rivers: 

Appropriations 1,32.^:4 

Compilation  of  examinations,  surveys,  projects^  and  appropriations :  >' 

Continuing  contracts i-- 

Estimates  for  examinations,  surveys,  and  contingencies lV 

Estimates  for  improvement  of i,^.* 

Expenditures  during  fiscal  year  181)8 l  . 

Improvement  of. :*■ 

Harlem  River,  N.  Y. : 

Construction  of  bridge  across u* 

Improvement  of i,  124J'^. 

Harlowe  River,  N.  C,  improvement  of  waterway  via i,  206 ;  il  > 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  ?1  * 

Harwich,  Mass. : 

Examination  of  Herring  River 1.84.  *>.' 

Examination  of  Salt  Pond i.?s.  ^ 

Harwick  (canal  boat),  removal  of  wreck  of 1. 144.1.'- 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low   1, 167;  ii,r?^ 

Hawkins  Point,  Md.,  shore  protection  at i,  I.\$* 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  427;  iv.:'*: 

Haywood  County,  Tenn.,  bridge  of l'*' 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,  126.1"^ 

Hempstead.  Harbor,  N .  Y.  (see  Glencove  Harbor) i,  117, 1'»'* 

Henry,  Cape,  Light,  Va.,  removal  of  wreck  off 1, 301 ;  il  '3'' 

Herri Dfij  River,  Harwich,  Mass.,  examination  of i,  84  kc 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam i,  376;  in.^^^* 

H illsboro  Bay  and  River,  Fla. ,  improvement  of i,  246  j  ii.  1j5T 

Hilton,  N.  C,  reconstruction  of  bridge  across  North  East  Branch,  Cape  Fear 

River,  at L^^ 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of i,  414;  i\/J5ti 

Holland  Island  Bar  Light,  Chesapeake  Bay,  Md.,  removal  of  wreck  near.  1. 175:  ii.U'- 

Hollis  Bridge,  Choctawhatchee  River,  Ala.,  construction  of  brid^re  near iM 

Bohcay,  L.  (schooner),  removal  of  wreck  of I,51S«^ 

Homochitto  River,  Misa.,  improvement  of i,  281;  n.14'^ 

Hoquiam  River,  Wash.,  construction  of  bridge  across i,5*;i3 

Horn  Island  Harbor  and  Pass,  Miss. : 

Depth  on  bar  at  the  pass Ii.l441 

Survey  of 'i.iii*j 

Houghton,  Mich.,  rebuilding  bridge  across  Portage  Lake  to  Hancock li 53T 

Housatonic  River,  Conn.,  improvement  of 1,97^ 
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oxiBton,  Tex. : 

Examination  and  survey  for  waterway  to  Galf  of  Mexico i,  288;  lit  1515 

Improvement  of  Baffalo  Bayon i,288;  ii,  1510 

o ^ward  University  Reservoir,  Washington,  D.  C,  construction  of i,  545 ;  vi,  3658 

^u<i8on  River,  N.  Y. : 

Harbor  lines  at  Youkers,  establishment  of i,  34, 1072 

Improvement  betweon  Coxsackie  and  Troy i,  131, 1047 

Improvement  of  Peekskill  Harbor 1,135,1058 

[  umlxildt  Harbor  and  Bay,  Cal.,  improvement  of 1,477;  iv,2948 

Eiintington  Harbor,  N.  Y.,  improvement  of i,  116,1005 

i izirou  Harbor,  Ohio,  improvement  of i,  445 ;  iv,  2653 

lurou  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Iniiirovement  of  harbor  of  refuge  at  Sandbeach i,  432 ;  i  v,  2583 

Water  levels i,551;  vi,  3779 

TrLtcbinsons  Island,  Savannah  Harbor,  Ga.,  modification  of  harbor  lines  at. . .         i,  34 

-lyacinth,  water,  obstruction  of  Southern  rivers  by  the i,  35 

;I y  aunis,  Mass.,  improvement  of  harbor  of  refuge  at 1, 70, 896 

if  ydraulic  mining  m  California  (see  California  Debris  Commission)..  1,530;  vi,  3349 

I. 

[lliiiois  and  Mississippi  Canal,  111. : 

Construction  of 1,406;  iv,  2447 

Operating  and  care  of,  around  Rock  River  Rapids 1,408;  iv,  2486 

Illinois  River,  111. : 

Bridge  at  Pekin,  construction  of i,534 

Improvement  of 1,404;  iv,  2136 

Operating  and  care  of  Lagrange  and  Kampsville  locks  and  dams,  i,  406;  iv,  2442 
iTidiaua  Chute,  falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of. .  i,  347 ;  iii,  1951 

Indian  River,  Fla.,  improvement  of i,  238;  ii,  1333 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  166;  ii,  1156 

Indian  River  Inlet,  Fla.  (see  Indian  River) i,  238 ;  ii,  1333 

Individuals,  occupancy  and  injury  of  public  works  by i,  35, 538 

Injured  employees,  aid  to i,  36 

Injury  to  public  works 1,35,538 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  166;  ii,  1156 

J. 

Jackson,  Fort,  La.,  defenses  at i,8, 744 

James  River,  Va. : 

Improvement  of 1,190;  ii,  1209 

Protection  of  Jamestown  Island i,  191;  ii,  1219 

Removal  of  wreck  of  steamer  Wyanoke i,  200;  ii,  1234 

Jamestown  Island,  James  River,  Va.,  protection  of i,  191;  ii,  1219 

Jert'erson  County,  Tex.,  bridge  of 1,535 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,  230;  ii,  1318 

Jonesboro,  Lake  City  and  Eastern  Railroad  Company,  bridge  of i,  532 

Judith,  Point,  R.  I. :' 

Construction  of  harbor  of  refuge 1,80,923 

Improvement  of  entrance  to  Point  Judith  Pond 1,80,926 

Jupiter  Inlet,  Fla.  (ace  Indian  River) i,  238;  11,13.33 

K. 

Kabekona  Narrows,  Leech  Lake,  Minn.,  construction  of  bridge  across i,  534 

Kalamazoo  River,  Mich. : 

Improvement  of i, 414;  iv,  2506 

Improvement  of  Saugatuok  Harbor i,  413;  iv,  2504 

Survey  of,  from  Sangatuck  to  New  Richmond 1, 424 ;  i v,  2537 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. . .  i,  406;  iv,  2442 

Kennebec  River,  Me. : 

Defenses  of 1,14,583 

Improvement  of 1,45,828 

Kenosha  Harbor,  Wis.,  improvement  of 1,396;  ui,2333 

Kentucky  River,  Ky. : 

Improvement  of i,  355;  iii,  2012 

Operating  and  care  of  locks  and  dams 1,356;  ui,  2024 

Xerokhoff-Cuzner  Mill  and  Lumber  Company,  bridge  of i,535 

Kewaunee  Harbor,  Wis.,  improvement  of i,390;  111,2312 
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Kevrt'eiiaw  Bny,  Mich.,  improvemexit  and  operating  and  care  of  water^vray  to 

LakeSupbiior 1,382,383;  m.:- 

Keweenaw  Point,  Mioh.«  improvement  and  operating  and  care  of  water^wav 

acrosB I,382y383;  inj.- 

Kevport  Harbor,  N.  J.,  improvement  of i,  14L  •' 

Key  West  liarbor,  Fla.: 

Defensob  of 1,13,2^'. 

Improvement  of,  inclading  entrance i,  248;  llI' 

Removal  of  wrecks  in  Man  of  War  Harbor i,  245:  il  - 

Killpond  Bar,  Mass.,  removal  of  wrecks  on l^.  . 

Kill  van  Knll.  N.  Y.  and  N.  J.  {9ee  Staten  Island— New  Jersey  cbannel) i,  13)?  • 

Kingston,  R.  I. : 

Construction  of  harbor  of  refn^e  at  Point  Judith D^r 

I uipro venient  of  entrance  to  Point  J ndith  Pond L  *:•.'> 

Survey  of  inner  harbor  at  Point  Jndith  Pond i,s  ' 

Knox,  Fort,  Me.,  defenses  at i,&U>" 

Kootenai  River,  Mont. : 

Improvement  above  Jennings 1.521;  iT.r 

Improvement  between  Bonners  Ferry  and  in temationid  boundary .  i,  521 ;  it.  . ' 


Lafonrche  Bay  on,  La.,  improvement  of 1,272;  uJ^ 

Lagran|pe  Lo<dE  and  Dam,  Illinois  River,  III.,  operating  and  care i,  406;  iv.:-^ 

Lake  City,  Ark.,  construction  of  bridge  across  Lake  St.  Francis  near !'•:. 

Lakes,  Great.    iS^e  Northern  and  Northwestern  Lakea. 

LamMn,  J.  ^.(schooner),  removal  of  wreck  of 1,201;  n,L' 

Land,  temporary  occupation  of,  for  defensive  pnrposes i> 

L'Anguille  River,  Ark.,  survey  of,  np  to  Marianna 1, 308 ;  il  >'* 

La  Trappe  River,  Md.,  improvement  of i,  ltJ9;  iLiH 

Laws: 

Fifty-fifth  Congress,  second  session,  affecting  Corps  of  Engineers vi,r* 

Recommendation  for,  in  aid  of  injured  employees i<^ 

XairtoR,  Kate  (schooner),  removal  of  wreck  of 1. 192:  tilZl 

Leaf  River,  Miss.,  improvement  of i,  266;  ii.I4^^ 

Leech  Lake.  Minn. : 

Bridge  across  Kabekona  Narrows,  construction  of l  "^ 

Operating  and  care  of  reservoir i,  318;  iii,:v 

Reservoir  at 1,317;  iilIjU 

Leflore  County,  Miss. : 

Construction  of  bridge  across  Yalobusha  River  in li^ 

Construction  of  bridge  across  Yazoo  River  by L^l 

Legislation: 

Laws  of  Fifty>iifth  Congress,  second  session,  affecting  Corps  of  £n^- 

neers - vi.r# 

Recommendations  for.  in  aid  of  injured  employees i^ 

Lemon  Creek,  Staten  Island,  N.  Y.  (ttfeStaten  Island — New  Jersey  channel) .  i,  ISSL  'j^' 
Levisa  Fork,  Big  Sandy  River,  Ky. : 

Improvement  of i^STl;  iii,-I» 

Plan  and  estimates  for  locks  and  dams 1,373;  ulS^ 

LeweSy  Del. : 

Bridge  across  Lewes  Creek,  eonstmction  of L^ 

Construction  of  iron  pier  in  Delaware  Bay  near i,  150;  n,  It^ 

Improvement  of  waterway  from  Chincoteagne  Bay,  Va.,  to  Delaware 

Bay  near i,166;  il1156 

Lewes  Creek,  Del.,  construction  of  bridge  acrosa,  at  Lewes lISS 

Lewiston,  Idaho,  construction  of  bridge  across  Snake  River  to  Concord, 

Wash l:^ 

Lewiston,  N.  Y.,  coustrnetion  of  bridge  across  Niagara  River  at L5uf 

Lewiston,  Brunswick  and  Bath  Street  Railway,  bridge  of l?3 

Lewiston-Concord  Bridge  Company,  bridge  of L.=2 

Lewiston  Connecting  Bridge  Company,  bridge  of i.o.'r 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via 1,166;  ILIL^S 

Little  Calntiiet  Kiver,'  111.,  reconstruction  of  bridge  across ti'-^? 

Little  E«rg  Harbor  Inlet.  N.  J.,  removal  of  wreck  m i,  156:  ii.ll'^ 

Little  Hai  uor,  Mass.  ( see  Woods  Hole  Channel) I,7^\Ht' 

Little  Harbor.  N.  H.,  improvement  of  Jiarboi  of  refuge i,5L?vT 

Little  Kanawha  River,  W.  Va. : 

Improvement  of 1,362;  in.2ll-» 

Operating  and  care  of  lock  and  dam 1^363;  iiiJllS 

Little  Mod  River,  Ga.,  improvement  of  waterway  via i,  230 ;  ii,  l31^ 
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Little  Pedee  River,  S.  C,  improTement  of i,213;  ii,  1267 

Little  Pigeon  River,  Tenn.,  improvement  of 1, 345 ;  in,  1937 

LiUle  River,  L».  (we  Red  River) 1.289;  ii,  1575 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  464 ;  iv,  2804 

Locks.    See  Canals. 

Logan.  Gen.  John  A.,  statne  of  {eee  Pnblio  buildings  and  grounds).,  i,  546;  vi, 3737 

Long  Bridge,  Washington,  D.  C.  {fee  Potomac  River) i|  178 ;  ii,  1183 

Long  Cove,  Conn.,  construction  of  bridge  across 1,536 

Long  Island,  Charleston  Harbor,  B.  C,  oonstrnotion  of  bridge  across  Breach 

Inlet  at 1,536 

Long  Island  City,  N.  T.,  modification  of  harbor  lines  in  East  River  at....  i,  34, 1025 

Long  Island  Sound,  defenses  of  eastern  entrance 1,13,18.612 

Long  Tom  River,  Oreg.,  examination  of,  up  to  Monroe i,  509;  iv,  3045 

Lookout,  Cape,  Oreg. ,  examination  of  harbor  at i,  502 ;  iv,  3001 

Lorain  Harbor,  Black  River,  Ohio : 

Improvement  of i,446;  iv,2658 

Survey  of 1,454;  iv,2717 

Louisa  (Levisa)  Fork,  Big  Sandy  River,  Ky. : 

Improvement  of '. i»371;  in,  2155 

Plan  and  estimates  for  locks  and  dams 1,373;  iii,2159 

Louisiana,  water- hyacinth  obstructions  in  waters  of i,  35 

Louisville,  Ky. ; 

Bridge  across  Louisville  and  Portland  Canal,  reconstruction  of i,  531 

Improvement  of  falls  of  Ohio  River,  including  Indiana  Chute . . .  i,  347 ;  iii,  1951 

Operating  and  care  of  Louisville  and  Portland  Canal i,  349;  in,  1957 

Louisville  and  Nashville  Railroad  Company,  bridges  of % i,  536 

Louisville  and  Portland  Bridge  Company,  bridge  of i,  531 

Louisville  and  Portland  Canal,  Ky. : 

Operating  and  care  of i,  349;  in,  1957 

Reconstruction  of  bridge  across i,  531 

Lontre,  Pass  a,  Mississippi  River,  La.,  closing  crevasse 1,280;  ii,  1487 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  184 ;  ii,  1197 

Lnbeo  Channel,  Me.,  improvement  of 1,36,813 

Ludington  Harbor,  Mich.,  improvement  of , i>418;  iv,2522 

Lumber  River,  N.  C. ,  construction  of  bridge  across i,  536 

Lynn  Harbor,  Mass.,  improvement  of i,  59, 860 

M. 

Mahey,  R.  L.  (steamer),  removal  of  wreck  of i,  231 ;  ii,  1321 

Machodoc  (Lower)  Creek,  Va.,  improvement  of I|1B4;  ii,  1197 

McKeesport,  Pa. : 

Construction  of  bridge  across  Monongahela  River  at i,  531 

Reconstruction  of  bridge  across  Yonghiogheny  River  at i,  535 

Ma9on  Bayou,  La.,  improvement  of 1,295;  n,  1616 

Macon,  Fort,  N.  C,  defenses  at 1,8,692 

Mailboat  Slough,  Wash.,  survey  of i,523;  iv,3088 

Maine,  defenses  of  coast  of 1,14,583 

Maiden  River,  Mass.,  improvement  of i,  60,862 

Mamaroneck  Harbor,  N.  Y.,  improvement  of i,  113, 995 

Manasquan  River,  N.  J,,  improvement  of i,  143, 1070 

Manatee  River,  Fla.,  improvement  of i,  242;  ii,  1338 

Manchac  Bayou,  La.,  improvement  of iy271;  ii,  1467 

Manchester  Harbor,  Mass.,  improvement  of 1,58,859 

Manistee  Harbor,  Mich.,  improvement  of i,419;  iv,  2525 

Manitowoc  Harbor,  Wis.,  improvement  of i,  392 ;  in,  2316 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in i,  245 ;  ii,  1343 

Mauokin  River,  Md.,  improvement  of i»172;  ii,  1168 

Mantua  Creek,  N.  J.,  survey  of i,  158;  n,  1122 

Maps: 

Estimates  for  publication  of  military  and  other i,  552 

Northern  and  Northwestern  Lakes i»547;  vi,3745 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River  at  .. .  i,  149;  ii,  1093 

Mariay  Anna  (schooner),  removal  of  wreck  of i,  156 ;  ii,  1104 

Marianna,  Ark.,  survey  of  L'Anguille  River  up  to i,  308 ;  n,  1678 

Marietta,  Ohio,  construction  of  bridge  across  Ohio  River  at i,  531 

Marietta  and  Williamstown  Bridge  Company,  bridge  of i,  531 

Marquette  Harbor  and  Bay,  Mich. : 

Construction  of  harbor  of  refuge  ofif  Presqne  He  Point 1,383;  in,  2284 

Improvement  of  harbor 1,383;  in,  2252 

Water  levels - i,551;  vi,377S 

ENO  98 2 
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If  arihu  Vineyard,  Hast. : 

Improvement  of  harbor  at  Vineyard  Haven • iZ* 

Removal  of  wreck  in  Vineyard  Haven  Harbor i<\ 

MarriM,  Governor  (Bteamer),  removal  of  wreck  of i,  245;  ii .; 

MaaaacbasetU,  defenses  of  son theaat  coast i,k^ 

If atanzas  River,  Fla.  (nee  St.  Augustine  Harbor) 1,237:  CJ. 

MatawanCreek,N.J.:  ^ 

Improvement  of i,14"> 

Impruvemeutof  Keyport  Harbor i,14L/ 

Matilda  (schooner),  removal  of  wreck  of ■, i,'^'^ 

lfatt»poui  River,  Va.,  improvement  of 1*1^;  ^- 

Ifattltnck  Harbor,  N.  Y.,  improvement  of I,1U  •. 

Ifanmee  River  and  Bay,  Ohio: 

Improvement  of  Toledo  Harbor i,441;  ivL 

Survey  of  straight  channel  in i.4o3;  it? 

ManriceRiver,  N.J. ,  removal  of  wreck  in .-...  1,156:  n.--* 

Menominee  River  and  Harbor,  Mich,  and  Wis. : 

Improvement  of  harbor 1^385;  iil> 

Improvement  of  river i,3l6;  m.-; 

Mermentau  River,  La.,  improvement  of,  including  tributaries i,  275;  c,/' 

Merrimao  River,  Mass. : 

Improvement  of i,5t^ 

Improvement  of  Newburyport  Harbor i,^''' 

Survey  Arom  Lowell  to  New  Hampshire  State  line l^^ 

Mexico,  Gulf  of,  examination   and   survey   for   waterway    to    Houston, 

Tex 1,288;  ii.:n 

Miami,  Fla.,  defenses  at i,8,i^ 

Miauus  River,  Conn.,  improvement  of i,  lLt% 

Michigan  Central  Railroad  Company,  bridge  of ^'^ 

Michigan  City  Harbor,  Ind. : 

Improvement  of  inner  harbor i,*09;  iv.j# 

Improvement  of  outer  harbor i,409;  it,^. 

Michigan  Lake : 

Sre  aUo  Northern  and  Northwestern  Lakes. 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge  at  eastern 

entrance i,389;iii.5^ 

Canal  to  Sturgeon  Bay,  Wis.,  improvement  of i,388;  mt^ 

Canal  to  Sturgeon  Bay,  Wis.,  ox>erating  and  care i,389;iii.^* 

W^ater  levels 1,551;^^^ 

Middle  Fork,  Forked  Deer  River,  Tenn.,  improvement  of. i,  331, 333;  in.'^ 

Mifflin  Bridge  Company,  bridge  of »'^, 

Milan,  111.,  operating  and  care  of  canal  around  Rook  River  Rapids. . .  i,  408;  n.^ 

Military  departmentH,  reconuaissances  and  explorations  in 1,552;  vi^ 

MiUbridge,  Me.,  removal  of  wreck  in  Narraguagus  Bay  at i.S;'^ 

Mill  River,  New  Haven,  Conn.  {9ee  New  Haven  Harbor)  i,^^^ 

Mill  River,  Stamford,  Conn.  (M0  Stomford  Harbor) I,li3^-^ 

Milwaukee  Harbor  and  Bay,  Wis. : 

Construction  of  harbor  of  refuge i,393;  iil2£* 

Improvement  of  harbor i,394;  Itt^ 

Water  levels 1,551;  tlSJJ 

Mineral  Range  Railway  Company,  bridge  of - J.'-^ 

Mines,  submarine ti* 

Mining,  hydraulic,  in  California  {$ee  California  Debris  Commission) . .  i,  530;  ti.^^ 

Minnesota  River,  Minn.,  improvement  of i,  320;  iiL-*f 

Mispillion  River,  Del.,  improvement  of 1, 164 ;  iti'^j 

Mission  Bay  Rock,  San  Francisco  Harbor,  Cal.  (tee Two  Mission  Rocks) .  i,  469;  i^<^^ 
Mississippi  River: 

Beechridge,  111.,  prevention  of  break  into  Cache  River  near i,  313;  nUjJ 

Bridge  across,  in  Minnesota,  construction  of Lfj-] 

Davenport,  Iowa,  establishment  of  harbor  lines i,  34 ;  itt^* 

Delta  Point,  La.,  improvement  at,  by  Mississippi  River  Commission,  i,  528;  >'.^^ 

Des  Moines  Rapids  Canal  and  Dry  Dock^  operating  and  care i,  316;  ni<^l^, 

Dredge  boats  and  sna«;  boats  on  upper  river,  operation  of i,  314;  ni,!^ 

Gauging,  at  St.  Paul,  Minn I.322;i«,^!® 

Gauging,  including  principal  tributaries i,  301;nf^^ 

Greenville,    Miss.,    improvement   at,  by   Mississippi   River    Commis- 
sion   i,528;r,SJJ 

Head  of  Passes  to  head  waters,  surveys  from 1,528;  v.oiji 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc 1,528;  V,S1^ 

Liock  and  Dam  No.  2,  between  St.  Paul  and  Minneapolis,  construction      ^ 
«^ '. 1,316;  iD,l*8 
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Mississippi  River— Continued. 

Lontre,  Pass  a,  closing  crevasse 1,280;  ii,  U87 

Minneapolis  to  8t.  Paul,  Minn.,  construction  of  Look  and  Dam  No. 

2 1,316;  111,1809 

Missouri  River  to  Ohio  River,  improvement  from 1, 310;  iii,  1698 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from ^f^^jti  ^^*  ^'^^^ 

Natchez,  Miss.,  Improvement  at,  by  Mississippi  River  Commission.  1,528;  v,  3137  . 

New  Orleans,  La.,  defenses  of i,  28, 744 

New  Orleans,  La.,  improvement   at,   by  Mississippi    River  Commis- 
sion    1,528;  v,SlS7 

North  McGregor,  Iowa,  construction  of  bridge  at i,  532 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,528;  v,  3137 

Ohio  River  to  Missouri  River,  improvement  irom i,  310 ;  iii,  1698 

Pass  aLoutre,  La.,  closiug  crevasse i,  280;  ii,  1487 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir i,  318;  iii,  1816 

Pokeeama  Falls,  Minn.,  reservoir  at i>  317 ;  iii,  1812 

Prairie  dn  Chien,  Wis.,  construction  of  bridge  at i,  532 

Reservoirs  at  head  waters,  construction  of i,  317 ;  in,  1812 

Reservoirs  at  head  waters,  operating  and  care i,  318 ;  iii,  1816 

Reservoirs   at   head    waters,   survey  of  Big   Stone   Lake   and   Lake 

Traverse i,322;  in,  1834 

St.  Louis  Harbor,  Mo.,  improvement  of i}312;  in,  1730 

St.  Paul,  Minn.,  gauging 1,322;  in,  1831 

St.   Paul,  Minn.,   to    Minneapolis,    construction  of    Lock    and    Dam 

No.  2 1,316;  in,  1809 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  314 ;  in,  1743 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i,  314 ;  in,  1733 

Snags  and  wrecks  in  lower  river,  removal  of i,  309 ;  in,  1687 

South  Pass,  La.,  inspection  of  improvement  of i,  36, 269 ;  n,  1447 

Southwest  Pass,  survey  of 1,35,281;  n,  1488 

Vicksburg  Harbor,  Miss.,  Improvement  of 1, 297 ;  n,  1625 

Vidalia,  La.,  improvement  at,  by  Mississippi  River  Commission.,  i, 528;  V,'3l37 

Wrecks,  snags,  etc.,  in  lower  river,  removal  of i,  309 ;  in,  1687 

Wrecks,  snngs,  etc.,  in  upper  river,  removal  of i,  314 ;  in,  1733 

Mississippi  River  Commission 1, 528 ;  v,  3137 

Mississippi  River,  Hamburg  and  Western  Railway  Company,  bridge  of i,531 

Mississippi  Sound,  defenses  of 1,28,737 

Missouri  River: 

improvement  between  Stnbbs  Ferry  and  Sioux  City i,  323 ;  in,  1841 

Improvement,  surveys,  etc  ,  below  Sioux  City 1,5-9;  vi,  3459 

Snagging  upper  river  1.329;  in,  1865 

Missouri  River  Commission i,529;  vi,3459 

Mobile  Harbor,  Ala. : 

Defenses  of 1,28,737 

Improvement  of 1,259;  n,  1425 

Moccasin  River,  N.  C.  («ee  Contentnia  Creek) 1,204;  n,  1242 

Molcelnmne  River,  Cal.,  improvement  of. . ..' 1,475;  iv, 2941 

Money  Point,  Norfolk  Harbor,  Va.,  removal  of  wreck  of  steamer  HfJen 

Smith 1,201;  ii,  1234 

Monongahela  Connecting  Railroad  Company,  bridge  of i,  535 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridge  at  McKeesport,  Pa.,  construction  of 1,531 

Bridge  at  South  Side,  Pittsburg,  Pa.,  construction  of  span i,  535 

Improvement  of i,  373;  in.  2173 

Operating  and  care  of  locks  and  dams 1, 374 ;  in,  2182 

Monroe,  La.,  construction  of  bridge  across  Ouachita  River  by  city  of i,  531 

Monroe,  Fort,  Va.,  defenses  at 1,8,23,679 

Monroe  Harbor,  Mich. : 

Improvement  of i,440;  iv,2612 

Removal  of  wreck if  452;  iv,2687 

Survey  of i,452;  iv,2«>89 

Water  levels 1,551;  vi,3779 

Moosabeo  Bar,  Me.,  improvement  of i,  37, 815 

Morgan  Canal,  Tex. : 

Examination  and  snrvev  foi  waterway  via i,  288 ;  ii,  1515 

Improvement  of  {see  Galveston  Bay) i,  283 ;  n,  1505 

Operating  and  care 1,284;  n,  1507 

Morgan,  Fort,  Ala.,  defenses  at 1,8,13,737 

Mortar  batteries 1, 8 

Mosgrove,  Pa.,  constrnction  of  bridge  across  Allegheny  River  near i,  535 
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Monnd  City,  111.,  prevention  of  MiBtiaeippi  Riyer  from  breaking  into  Cacbe 

RiTerat j,313;  iii,:^ 

Mount  Deeertf  Me.,  construction  of  breakwater  to  Porcupine  Island ..  i,Sltr 

Mount  Pleaeant»  Charleeton,  8.  C. : 

Construction  of  bridge  to  Sullivan  Island i? 

Improvement  of  sbore  at i,  219;  c. -^ 

Mud  Lake,  La.  (tee  Merroentau  River) ^27b;  u.:'' 

Mud  River,  Ga.,  improvement  of  waterway  via i»230;  ii,L- 

Mud  River,  Ky .,  construction  of  bridge  across,  at  Rocbeeter l2 

Muhlenberg  County,  Ky.,  bridge  of i2 

Mukwa,  Wis.,  construction  of  bridge  across  Wolf  River  by  town  of i"^ 

Murderk  ill  River,  Del.,  improvement  of i,  163;  nO 

Muscle  fc>hoals  Canal,  Tennessee  River,  Ala.,  operating  and  care i^  344;  in.!^ 

Muskegon  Harbor,  Mich.,  improvement  of 1*^7;  i^<^ 

Muskingum  River,  Ohio: 

Improvement  of 1,361;  m,^ 

Operating  and  care  of  locks  and  dams 1,361;  ntr^ 

Mystic  River,  Conn.,  improvement  of '  i,^^ 

Mystic  River,  Mass.,  improvement  of i,&ii 

m. 

Nandua  Creek,  7a.,  improvement  of i,  198;  111:3 

Nansemond  River,  Va.,  improvement  of i,  195;  n,':S 

Nauticoke  Ri ver,  Del.  and  Md. ,  improvement  of i,  171 ;  n.  Is 

Nantucket,  Mass.,  construction  of  harbor  of  refuge i,7l^ 

Napa  River,  Cal.,  improvement  of i»476;  iv,3d 

Narragansett  Bay,  R.  I. : 

Defensesof i,13,l&2 

Improvement  of 1,77^:5 

Narraguagus  Bay,  Me.,  removal  of  wreck  at  Millbridge 1^52.^ 

Narraguagus  River,  Me.,  improvement  of i,3^.*i 

Narrows  of  Lake  Champlain,  N.  Y.  and  V t. ,  improvement  of 1,190.1-^ 

Natalbany  River,  La.  (aeeTickfaw  River) 1,270;  iLl4a 

Natchez  Harbor,    Miss.,    improvement  of,   by  Mississippi  River  Commis- 
sion     ij528;  v.HT 

National  defense,  allotments  from  appropriation  for i,7,S.ii 

Kaval  Observatory  grounds,  Washington,  D.  C,  survey  for  memorial  bridge 

across  Potomac  River  at J,  540;  vi,3P 

Navassa,  N.  C,  reconstruction  of  bridge  across  Cape  Fear  River  at lST 

Navigable  waters,  bridges  across.    See  Bridges. 

Neah  Bay,  Wash.,  examination  of 1,523;  rr,fS 

Neero  Cat,  Indian  River  lolet,  Fla.  {eee  Indian  River) i,  238 ;  n, '^ 

Nehalem  River  (Bay),  Oreg.,  survey  of 1,503;  iv,J3 

Nestngga  River,  Oreg.,  improvement  of i,  491;  iv.^^l 

Neuse  River,  N.  C. : 

Bridge  at  Newborn,  construction  of i.5oS 

Improvement  of i,  205;  iL-fi 

Improvement  of  waterway  via i,  206;  11.1^ 

Nevada  (schooner),  removal  of  wreck  of i,52.SS 

Newark,  N.  J.,  reconstruction  of  bridge  across  Passaic  River  at i^ 

Newark  Bay,  N.  J. : 

Improvement  of  (see  Staten  Island — ^New  Jersey  channel) i,  136L  1<^ 

Removal  of  wreck  in i,144,l?rJ 

New  Bedford  Harbor,  Mass. : 

Defensesof J»l^^l 

Improvement  of 1^74.^6 

Newbem,  N.  C. : 

Bridge  across  Neuse  River,  construction  of i,3^@ 

Bridge  across  Trent  River,  construction  of l535 

Improvement  of  Neuse  River  at 1,206;  ii,1245 

Improvement  of  waterway  to  Beaufort,  N. C i,  206;  ii,l^48 

Newburyport  Harbor,  Mass.,  improvement  of 1,53.  J*- 

Newcastle,  Del.,  improvement  of  ice  harbor  in  Delaware  River  at i,  160;  ii,  \l^ 

New  Hampshire,  defenses  of  coast  of i,  14,5^ 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters i,96,S68 

Defensesof 1,8,18,615 

Improvement  of -. .  1,95,965 

New  Jersey — Staten  Island  channel,  improvement  or 1, 13$,  1069 
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Tew  Kensington,  Pa.,  oonstmotion  of  bridge  in  Allegheny  River  at i,  685 

Tew  Kensington  Bridge  Company,  bridge  of i,535 

Tew  Loudon,  Conn.y  defenses  of 1,8,18,612,616 

Tew  Meadows  River,  Me.,  construction  of  bridge  across i,  635 

Tew  Orleans  Harbor,  La. : 

Defenses  of 1,28,744 

Improvement  by  Mississippi  River  Commission i,  628 ;  v,  3187 

Te  wport  Harbor,  R.  I. : 

Defenses  of 1,16,608 

Improvement  of 1,79,921 

Tewport  News,  Va.,  removal  of  wreck  of  steamer  Wyanoke i,  200;  B,  1234 

Te  w  port  River,  N.  C . ; 

Improvement  of  Beaufort  Harbor 1,206;  11,1247 

Improvement  of  waterway  from  Beaufort  to  New  River ii  207 ;  ii,  1249 

Improvement  of  waterway  from  Newborn  to  Beaufort i,  206 ;  ii,  1246 

Tew  River,  N.C.: 

Improvement  of 1,208;  ii,1260 

Improvement  of  waterway  to  Beaufort,  N.  C : i,  207 ;  ii,  1249 

Few  River,  Va.  and  W.  Va.,  improvement  of i,  367;  ill,  2140 

Tew  Shoreham,  Block  Island,  R.  I. : 

Improvement  of  Great  Salt  Pond 1,83,929 

Improvement  of  harbor  of  refuge 1,82,926 

fewtou,  Ala.,  construction  of  bridge  across  Choctawhatchee  River  near i,  632 

Tewtown  Creek,  N.  Y. : 

Bridge  at  Greenpoint  avenue,  reconstruction  of i,  536 

Bridge  obstructing,  at  Vernon  avenue,  alteration  of i,  537, 638 

Improvement  of 1,123,1022 

Wreck,  removal  of 1,124,1026 

Tew  York  Central  and  Hudson  River  Railroad  Company,  bridge  of i,  634 

Few  York  Harbor,  N.Y.: 

Arthur  Kill,  improvement  of  (see  Staten  Island— New  Jersey  channel) .  i,  136, 1060 

Arthur  Kill,  removal  of  wreck - 1,144,1072 

Bay  Ridge  Channel,  improvement  of,  including  triangular  area  to  Red 

Hook  Channel 1,121,1016 

Bronx  River,  construction  of  city  bridges 1,634 

Bronx  River,  improvement  of 1,114,999 

Buttermilk  Channel,  improvement  of 1,121,1016 

City  Island,  reconstruction  of  city  bridge  to  Pelham  Bay  Park i,  633 

Defenses  of ^ 1,11,12,13,18,624 

East  River,  modification  of  harbor  lines  at  Brooklyn i,  34, 1028 

East  River,  modification  of  harbor  lines  at  Long  Island  City i,  34, 1025 

East  River,  survey  of  Wallabout  Channel i,  124 

East  River  and  Hell  Gate,  improvement  of 1,126,1036 

Flushing  Bay,  improvement  of 1,118,1008 

Fortress  commander,  duties  of,  as  to  defenses  at i,  11, 579 

Gedney  Channel,  improvement  of ii  127, 1038 

Gowanus  Bay  channels  {see  Bay  Ridge  Channel,  etc.) i,  121, 1016 

Gowanus  Canal  (see  Bay  Ridge  Channel,  etc. ) i,  121, 1016 

Gowanus  Creek  Channel,  improvement  of i,  122, 1020 

Harlem  River,  construction  of  ci  ty  bridge  across i,  533 

Harlem  River,  improvement  of. ., 1)124, 1031 

Hell  Gate,  East  River,  improvement  of 1,126,1036 

Improvement  of i,  127, 1038 

Kill  van  Kull  (see  Staten  Island— New  Jersey  channel) i,  136, 1060 

Lemon  Creek  (see  Staten  Island— New  Jersey  channel) i,  136, 1060 

Main  ship  channel,  improvement  of l,  127, 1038 

Newark  Bay,  improvement  of  (see  Staten  Island— New  Jersey  channel)  i,  136, 1060 

Newark  Bay,  removal  of  wreck i,  144,1072 

New  Jersey— Staten  Island  channel,  improvement  of i,  136, 1060 

Newtown  Creek,    alteration  of    city    bridge    obstructing,  at  Vernon 

avenue 1,537,638 

Newtown  Creek,  improvement  of 1,123,1022 

Newtown  Creek,  reconstruction  of  city  bridge  at  Greenpoint  avenue.. .       i,  536 

Newtown  Creek,  removal  of  wreck h^^t  1^^ 

Pelham  Bay  Park,  reconstruction  of  city  bridge  to  City  Island i,  533 

Red  Hook  Channel,  improvement  of,  including  triangular  area  to  Bay 

Ridge  Channel 1,121,1016 

Spuy ton  Duy vil  Creek,  construction  of  bridge l,  534 

Spuyten  Duy  vil  Creek,  improvement  of  (fM  Harlem  River).  .-•. i,  124, 1031 

Btaten  Island- New  Jersey  channel,  improvement  of i,  136, 1060 
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New  York  Harbor,  N.  Y.--C011  tinned. 

Supervision  of 1,527;  rv,2i 

TriaiiguUr  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,1^13 

Wallabont  Channel,  survey  of L^a 

Wrecks,  removal  of 1,124,128, 144, 1025, 1041,  l(Hi>T 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridges  of: 

Across  Fort  Point  Channel,  Boston,  Mass 'J^ 

Across  Sakonnet  River  at  'Fiverton,  R.  I 'Jt 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of,  aeron 

Sontbem  Branch,  Elizabeth  River,  Va ^^' 

New  York  State,  defenses  of  lake  ports  in l-'^ 

Niagara  River,  N.Y.: 

Bridge  at  Lewiston,  construction  of 1^ 

Improvement  lietween  Tonawanda  and  Port  Day i,  461 ;  n  r£ 

Improvement  of  Buffalo  Harbor i|458;  ivf* 

Improvement  of  Tonawanda  Harbor  and i,  460;  is.Cii 

Nomini  Creek,  Va.,  improvement  of i,183;  nl^S 

Nook  sack  River,  Wash. : 

Constmction  of  bridge  at  Orvis  Ferry i^ 

Improvement  of  (fee  Pnget  Sound) i,514;  it*S 

Norfolk  Harbor,  Va.: 

Bridge  across  Southern  Branch,  Elizabeth  River,  constrnction  of. -^ 

Defenses  of  Hampton  Roads l^-'^ 

Improvement  of,  and  its  approaches i,193;ai^ 

Improvement  of  waterway  to  Albemarle  Sonnd,  N.  C i,  196;  n'-^- 

Improvement  of  Western  Branch,  Elizabeth  River i,  195:  e  l2 

Wreck  of  steamer  J^eltfii  i9iai<A, removal  of i,301;3iJ^'i 

North  Carolina,  defenses  of  coast  of i,*i^ 

North  East  (Cape  Fear)  River,  N.  C. : 

Improvement  of j^ i,209;ii'*^ 

Reconstruction  of  bridge  at  Hilton ^'^^ 

Northern  and  Northwestern  Lakes : 

Defenses  of  ports  in  New  York L-^Jf 

Improvement  of  channels  in  connecting  waters i,  424 :  rr.i^'^ 

Surveys,  and  correcting,  printing,  and  issuing  of  charts  . i,  547 ;  n,^^ 

Water  levels i,551;VLi.J 

North  Fork,  Forked  Deer  River,  Tenn.,  improvement  of i,  83 J,  333;  m  *• 

North  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

South  Hero  Island  and 1.^ 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via.  --  i,  1S8;  n.^*' 
North  McGregor,  Iowa,  constmction  of  bridge  across  Mississippi  River  at...    J-^^ 

North  Point,  Aid.,  shore  protection  at -• —  h^-^^ 

Northport,  Wash.,  construction  of  bridge  across  Colnmbia  River  at ^^^ 

Northport,  Wis.,  construction  of  bridge  across  Wolf  River  at ^5« 

North  River,  Fla.  {see  St.  Augustine  Harbor) i,  237;  lU;^ 

North  River,  N.  C,  improvement  of  waterway  via i,  19S;  n. ^^* 

North  River,  Wash,  (see  Willapa  River  and  Harbor) i,5ll;  n^^ 

Norwalk  Harbor,  Conn. : 

Improvementof ^^^'S 

Survey  at  South  Norwalk i,ll^^ 

Norwich  and  Worcester  Railroad  Company,  bridges  of ^^. 

Noxubee  River,  Miss.,  improvement  of i,26i;H^*^^ 

O. 

Oakland  Creek,  Cal.,  alteration  of  bridge  at  Oakland ^^ 

Oakland  Harbor,  Cal. :  ..^ 

Bridge  across  San  Antonio  Estuary  (Oakland  Creek),  alteration  of \^ 

Improvement  of 1,473;  i^»'- 

Obion  River,  Teon.,  improvement  of i,3S0,^;  iii,1883,l 

Occoquan  Creek,  Va.,  improvement  of i,  180;  H.  ^}^ 

Occupancy  of  public  works ^'^]l 

Occupation  of  land  temporarily  for  de  fensi ve  purposes j*^: 

Ocklawaha  River,  Fla.,  improvement  of i, 236;  ^^^ 

0cm ul gee  River,  Ga. :  „« 

Improvementof i,228;fl'|f*. 

Removal  of  wreck  in h^i^^lti 

Oconee  River,  Ga'   improvement  of i,227;  D-Ijj 

Oconto  Harbor,  Wis.,  improvement  of 1,886;  iDj*^ 
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Ooracoke  Inlet,  N.  C,  improTexnent  of i,201;  ii,  1237 

Office  of  the  Chief  of  Engineers,  officers  on  duty i,553 

Ogdensbnrg  Harbor, N.  Y., improyement of i,468;  iy,2812 

Ohio  River : 

Bellaire — ^Ben wood  Bridge,  construction  of. i,  531 

Dams  Nos.  2, 3, 4, 5,  and  6,  construction  of i,S59;  in,  2080 

Davis  Island  Dam,  Pa.,  operating  and  care i,  358 ;  in,  2077 

Falls  of,  including  Indiana  Chute,  improvement  of i,  347 ;  iii,  1951 

Gauging  («««  Mississippi  River) i,  301;  ii,  1642 

0 eneral  i  mprovemen t i,  356 ;  in,  2042 

Louisville  and  Portland  Canal,  operating  and  care i,  349 ;  in,  1957 

Louisville  and  Portland  Canal,  reconstruction  of  bridge  across i,  531 

Marietta  to  Pittsburg,  survey  for  dams i,  372 ;  in,  2157 

Marietta— Williamstown  Bridge,  construction  of i,  531 

Snag  boat,  operation  of * i,3o8;  in,  2070 

Okanosan  River,  Wash. ,  survey  of i,  526  j  i v,  3 1 2 1 

Old  Colony  Railroad  Company,  bridges  of i,  535 

Old  Harbor,  Chatham,  Mass.,  removu  of  wreck  in 1,69,883 

Olympia  Harbor,  Wash. : 

Improvement  of i,516;  iv,3070 

Survey  of  Deschutes  River  at ',524;  iv,3094 

Ontario  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Defenses  of 1,29,773 

Water  levels i,551;  vi,3779 

Ontonagon  Harbor,  Mich.,  improvement  of i,  381 ;  in,  2242 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  plans  for  improvement  at. ..  i,  245;  li,  1343 

Orleans,  Mass.,  removal  of  wreck  off  Cape  Cod,  near i,  69, 883 

Orvis  Ferry,  Wash.,  construction  of  bridge  across  Nooksack  River  at i,  534 

Osage  County,  Mo.,  bridge  of 1,533 

Osage  River,  Mo.,  improvement  by  Missouri  River  Commission i,  529 ;  vi,  3459 

Oswegatchie  River,  N.  Y.  {see  Ogdensburg  Harbor) i,  468 ;  i v,  2812 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,465;  iv,2806 

Water  levels i,551;  vi,3779 

Otter  Creek,  Vt.,  improvement  of 1,130,1045 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,  531 

Improvement  of i,293;  n,1594 

Survey  for  locks  and  dams i,302 

P. 

Palatka,  Fla.,  plans  for  improvement  of  St.  Johns  River  below i,  245;  n,  1343 

Pamlico  River,  N.  C,  improvement  of : i,203;  n,  1240 

Pamunkey  River,  Va.,  improvement  of i,  189 ;  n,  1208 

Pascagoula  River,  Miss.,  improvement  of i,  265 ;  ii,  1441 

Pasquotank  River,N.  C,  improvement  of i,  200;  n,  1233 

Passaic  River,  N.  J. : 

Improvement  of 1, 135, 1059 

Reconstruction  of  bridge  at  Newark i,533 

Pass  a  Loutre,  Mississippi  River,  La.,  closing  crevasse i,  280;  ii,  1487 

Patapsco  River,  Md. : 

Defenses  of  Baltimore 1,13,21,658 

Improvement  at  Spring  Garden,  Baltimore i,  177 ;  n,  1181 

Improvement  of  channel  to  Curtis  Bay i,  176;  n,  1180 

Improvement  of,  including  channel  to  Baltimore i,  175;  n,  1175 

Wrecks, removal  of i,  177;  ii,  1181 

Patchogue  River,  N.  Y.,  improvement  of i,  119, 1010 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of 1,85,941 

Pawtucket  River,  R.  I.,  improvement  of 1,76,913 

Pearl  River,  Miss.,  improvement  of: 

Below  Jackson i,266;  n,  1443 

Carthage  to  Jackson 1^267;  n,  1444 

Edinburg  to  Carthage i,  267;  ii,  1445 

Pease  Creek,  Fla.,  improvement  of i|240;  n,  1335 

Peekskill  Harbor,N.Y.,  improvement  of ',  135, 1058 

Pekin,  111.,  construction  of  bridge  across  Illinois  River  at i,  534 

Pelham  Bay  Park,  New  York,  N.  Y.,  reconstruction  of  bridge  to  City  Island.       i,  533 
Pend  Oreille  River,  Idaho  and  Wash.,  survey  of i,  526 ;  i v,  3124 
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PenobMoty  Me. : 

ImproTAment  of  Bi^^duce  Biyer  at x,^fi 

Borvey  of  Baffadooe  Biver  np  to  village  of i,S.£ 

Penobscot  Biver,  Me. : 

Defenses  of i,l4g 

Improvement  of i,4l£ 

Pensacola  Harbor,  Fla. : 

Defenses  of i,fr:i 

Improvement  of i,254;  ilT 

Pensankee  Harbor,  Wis.,  improvement  of. i,387;  ni,:Si 

Pent  water  Harbor,  Mioh.,  improvement  of ly^IS;  ^^r^ 

Peoria  and  Pekiu  Traction  Company,  bridge  of i^ 

Pere  Marqaette  Lake,  Mich.  (•«)  Ladington  Harbor) i,  418;  iv,£ 

Pfrrjf  (steamboat),  removal  of  wreck  of i^  1*79;  ^'^ 

Pa talnma  Creek,  Cal.,  improvement  of. i i»'^77;  it,2C 

Petoskev  Harbor,  Mich.,  improvement  of h^^i  it.S 

Philadelphia,  Pa. : 

Defenses  of  Delaware  River ....  i,3C<.? 

Improvement  of  Delaware  River  at 1, 147;  itlii 

Improvement  of  Schuylkill  River i,  148;  n,:* 

Survey  of  Delaware  River  at  and  below ly  136;  n^U 

Survey  of  Schuylkill  River if  157;  ii,.-* 

Wreck  in  Schuylkill  River,  removal  of 1,156;  iLhX 

Piers,  occupancy  or  injury  of i,&3 

Pigeon  bavons,  La.,  improvement  of 1.272;  ulH 

Pike  Creek,  Wis.  (am  Kenosha  Harbor) i,396;  ni,^ 

Pine  Lake,  Mich.  (fM  Charlevoix  Harbor) 1,422;  iv.Sl 

Pine  River,  Mich.,  improvement  of ly^^?  iv,2$ 

Pine  River,  Minu. : 

Operat in j^  and  care  of  reservoir i,  318;  iii,l^ 

Reservoir  at i,  317;  iilISS 

Pittsburg,  Pa. : 

See  aUo  Ohio,  Monongabela,  and  Allegheny  rivers. 

Bridge  across  Allegheny  River  to  Sharpsburz,  construction  of l^ 

Brid«(e  across  Monongabela  River  at  South  Side,  construction  of  span. .      i,^' 

Pittsburg  and  Lake  Erie  Railroad  Company,  bridge  of i,S 

Pi ttsbur^  and  Sharpsbur||^  Bridge  Company,  bridge  of lST 

Plaquemine  Bayou,  La.,  unpiovement  of it  272;  ilUH 

Plymouth  Harbor,  Mass.,  improvement  of i.^,!^ 

Pocomoke  River,  Md.,  improvement  of i,  173;  Ii,llii8 

Point  Judith,  R.  I. : 

Construction  of  harbor  of  refuse 1,86,335 

Improvement  of  entrance  to  Point  Judith  Pond L  86. 335 

Point  Judith  Pond,  R.  I. : 

Improvement  of  entrance i,8},§^ 

Survey  of  iuner  harbor i,8l,S33 

Pokegama  Falls,  Mississippi  River,  Minu.: 

Operating  and  care  of  reservoir 1,318;  mias 

Reservoir  at 1,317;  ni,l?li 

PollokHville,  N.  C,  reconstruction  of  bridge  across  Trent  River,  near i.5»6 

Ponchatoula  River,  La.  (see  Tickfaw  River) i,  270 ;  n,  1*5 

Pontchartrain  Lake,  La.,  removal  of  wreck  in i»281;  n.l4!$^ 

Pophatii,  Fort,  Me.,  defenses  at i,  8,14,583 

Porcupine  Island,  Me. ,  construction  of  breakwater  to  Mount  Desert i,3i&Sir 

Portage    Lake,    Manistee    County,    Mich.,    improvement    of    harbor    of 

refuge i,420;  lv,S26 

Portage  Lake  and  River,  Houghton  County,  Mich. : 

Improving  and  operating  and  care  of  waterway  via i,  3'^2, 383;  in,£!14 

Rebuilding  bridge  between  Houghton  and  Hancock 1,5^ 

Port  Chester  Harbor,  N.  Y.,  improvement  of 1,112,998 

Port  C lin ton  Harbor,  Ohio,  improvement  of i,  443 ;  iv,  2^' 

Port  Huron,  Mich. : 

Construction  of  city  bridge  across  Black  River i, ^ 

Harbor  lineA  In  St.  Clair  River,  establishment  of if  34 ;  rv,  3607 

Improvement  of  Black  River  at i,  433;  iv,25^ 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of i,  115, 1002 

Portland,  Oreg. : 

luiprovemeiit  of  Willamette  Ri  ver  above i,  504 ;  rv*,  S0S5 

Improvement  of  Willametrte  River  below 1,505;  rv,3031 


INDEX.  25 

Portland  Harbor,  Me. : 

Defenses  of 1,14,583 

ImproveDient  of i,  47, 832 

Port  Orford  Harbor.  Oreg. : 

Improvement  or i|479;  iy,2958 

Survey  of i,502;  iv,3003 

Port  Royal,  8.  C,  defenses  of 1,8,13,25,703 

Portsmonth  Harbor,  N.  H.,  defenses  of i,  14,591 

Port  Washington  Harbor,  Wis.,  improvement  of i,  393 ;  iii,  2322 

Potomac  River : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  539 ;  vi,  3571 

Defenses  of  Washington,  D.  C 1,22,667 

Eastern  Branch  ( Anacostia  River),  improvement  of i,  192 

Eastern  Branch  (Anacostia  River),  survey  for  bridge  at  Washington  i,  541 ;  vi,  3598 

Great  Falls  Dam,  raising  height  of 1,545;  yi,3658 

Improvement  at  Washington,  D.  C i,  178;  11,1183 

Memorial  bridge  from  Washington,  D.  C,  to  Arlington  estate,  Va.,  survey 

for 1,540;  vi,3573 

Powow  River,  Mass.,  improvement  of i,  55, 851 

Prairie  du  Chien,  Wis.,  construction  of  bridge  across  Mississippi  River  at ..       i,  532 
Preliminary  examinations: 

Compilation  of v....        i,85 

Estimate  for -v- 1,527 

Presq  ue  Isle  Bay  and  Peninsula,  Pa.  («e«  Erie  Harbor) i,  455 ;  i v,  2737 

Projects  for  ri ver  and  harbor  improvements,  compilation  of i,  35 

Providence  River,  R.  I. : 

Improvement  of 1,77,915 

Removal  of  Green  Jacket  Shoal,  at  Providence i,  78, 918 

Provincetown  Harbor,  Mass.,  improvement  of i,  68, 879 

Public  buildings  and  grounds,  District  of  Columbia,  improvement  and 

care 1,546;  vi,3661 

Public  works,  occupancy  and  injury  of 1,35,538 

Puget  Sound,  Wash. : 

Defensesof 1,13,32,803 

Improvement  of,  and  tributaries i,  514;  iv,  3066 

Improvement  of  waterway  to  lakes  Union  and  Washington i,  516;  iv,  3072 

Pulaski,  Fort,  Ga.,  defenses  at 1,8,26,707 

Puyallup  River,  Wash.,  survey  of  mouth  of i,524;  iy,3098 

Q. 

Queen  Anne's  Railroad  Company,  bridge  of 1, 535 

Queeustown  Harbor,  Md. ,  improvement  of i,  174 ;  li,  1170 

Quillayute  Harbor  and  River,  Wash.,  survey  of i,  524 ;  iv,  3090 

Quincy,  111.,  reconstruction  of  bridge  across  Quincy  Bay  at i,  533 

Quincy  Bay,  111. : 

Improvement  of  (see  Mississippi  River) i,  314 ;  iii,  1743 

Reconstruction  of  bridge  at  Quincy i,533 

Qninnipiac  River,  Conn,  (see  New  Haven  Harbor) i,  95, 955 

Quonocontaug,  R.  I.,  removal  of  wreck  off i,  84, 931 

R.    . 

Racine  Harbor,  Wis.,  improvement  of i,  395;  ui,  2330 

Raisin  River,  Mich. : 

Improvement  of  Monroe  Harbor i,  440;  iv,  2612 

Survey  of  Monroe  Harbor i,  452 ;  i v,  2689 

Wreck  in  Monroe  Harbor,  removal  of i,462;  iv,2687 

Rancocas  River,  N.  J.,  improvement  of i,  153;  ii,  1097 

Rapid-fire  guns i,  8 

Rapid  Railroad  Company,  bridge  of i,  534 

Rappahannock  River,  Va.,  improvement  of i,  184 ;  ii,  1198 

Raritan  Bay,  N.  J.,  improvement  of 4 i,  139,1065 

Raritan  River,  N.  J.,  improvement  of i,  137,1062 

Reconnaissances  and  explorations  in  military  departments i,  552 ;  vi,  3783 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of,  including  tri- 
angular area  to  Bay  Ridge  Channel i,  121, 1016 

Eed  Lake  and  Red  Lake  River,  Minn,  {see  Red  River  of  the  North).,  i,  320;  ui,  1827 
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Red  River,  La.  and  Ark. : 

Oaaging  (Me  MiasiMippl  River) i,901:il>: 

Improveiueut  above  Fnltoiiy  Ark i,29t:!!.?« 

ImproveineDt  below  Fulton,  Ark 1,189:111' 

Rectification  of  month  by  MlaalBeippi  River  Commiaaion 1,328;  tL' 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of h^;  ^'^ 

Reeervoirs: 

Construction  of,  at  head  waters  of  Mississippi  Rirer i,  317;  ml!': 

Examination  of  sites  in  Wyoming  and  Colorado  for i,  469;  rv,  3^12.5' 

OperatinK  and  care  of,  at  head  waters  of  Mississippi  River i,  318:  m..* 

Survey  of  Big  Stone  Lake  and  Lake  Traverse,  Minn.,  for i,  322;  m.'}.- 

Reynoldton,  Pa.,  reconstmction  of  bridge  acroes  Youghioghenj  River  at.... 

Rhode  Island,  defenses  of  eoaat  of lU- 

Ri%'ers  and  harbors: 

Appropriations i»32,3:  • 

Compilation  of  examinations,  surveys,  projects,  and  appropriations — 

Con  tinning  contracts '^] 

Estimates  for  examinations,  surveys,  and  contingencies i^ 

Estimates  for  improvement  of l^'"^ 

Expenditures  during  fiscal  year  189S -•' 

Improvement  of '^- 

Riverton,  Ala. : 

Improvement  of  Tennessee  River  below 1,311;  ml*: 

Survey  of  Tennessee  River  below -f 

Roanoke  River,  N.  C,  improvement  of 1,199;  n.:^ 

Rochester,  Ky .,  construction  of  bridge  across  Mad  River  at ^^ 

Rock  Creek,  Washington,  D.  C,  plans  and  estimates  for  bridge  across,  i,  541;  yi^l^ 

Rockhall  Harbor,  Ma.,  improvement  of if  1'74;  ^^-1 

Rockland  Harbor,  Me.,  improvement  of h^'^l 

Rock  Point,  Md.,  defenses  at ^^^ 

Rock  River,  111.,  operating  and  eare  of  oanal  around  rapids  at  Milan .  i,  4(^;  ^r^ 
Rodman  Neck,  New  Yorl  Harbor,  N.  Y.,  reconstruction  of  bridge  to  Citj- 

Island lJ 

Rollins  Ferry,  Mo.,  construction  of  bridge  across  Gasconade  River  at '-^ 

Ronierly  Marsh,  Ga.,  improvement  of  waterway  via i,  230;  tt  Ij-' 

Rondout  Harbor,  N.  Y.,  improvement  of ''^^'S 

Root  River,  Wis.  (»«  Racine  Harbor) 1,395;  iiiSi 

Roth  wells  Landing,  Smyrna  River,  DeL,  removal  of  wreck  at i,  175;  ii>^'- 

Rouee  River,  Mich. : 

Bridge  at  Delray,  construction  of ^^ 

Construction  of  turning  basin 1,438;  rF,^ 

Improvement  of 1,437;  i^,^ 

Survey  of 1,440;  it,S36 

Rough  River,  Ky. :  ^.^^ 

Improvement  of i,354;  ni^- 

Operatiug  and  care  of  lock  and  dam i,355;  m,'^ 

Round  Lake,  Mich.  (««e  Charlevoix  Harbor) ^'*^'^« 

Rudolph,  Annie  E.  (schooner),  removal  of  wreck  of -. •  ^ ^^ 

Rumsey,  Ky .,  reconstruction  of  lock  in  Green  River  at 1,392;'" 

8. 
Sabine  Pass,  Tex. : 

Defenses  of i» 

Improvement  of  harbor  at i,278;  n. 

Sabine  River, Tex.,  improvement  of I»279;I5'|S 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at i,  466;  IJ-^ 

Saco  River,  Me.,  improvement  of ij*^^ 

Sacramento  River,  Cal. :  ^ 

Bridge  at  Tehama,  alteration  of (;jj 

Improvement  by  California  Debris  Commission  .  ^ r,  530;  ^i> ; 

Improvement  of i,475;  i^*^' 

Saginaw,  Mich.,  construction  of  bridge  across  Saginaw  River  by  city  of..-    ^^ 
Saginaw  River,  Mich. :  ^ 

Bridge  at  Saginaw,  construction  of }^ 

Improvement  of ^'^i^J'S 


Surveys  of^-......^. 1,439,440;  I  v,  2 


St.  Augustine  Harbor,  Fla. :  ^  ^  «« 

Defenses  of ii^j^&jw 


Improvement  of i,^^'' "' S 

:^1sirLake.  Mich.,  construction  of  bridge  across _ ^-  ^^ 


St.  Clair  Lake,  Mich.,  construction  of  bridge  across 
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8t.  Clair  River  and  St.  Clair  Flats  Canal,  Mioh. : 

Harbor  lines  at  Port  Huron,  establishment  of i,  34 ;  iv,  2607 

Improvement  of  canal i,435;  iv,2591 

Operating  and  care  of  canal i,436;  iy,2592 

St-  Croix  River,  Wis.  and  Minn.,  improvement  of i,  320 ;  lu,  1823 

St.  Francis  Lake,  Ark.,  constrnction  of  bridge  across,  near  Lake  City i,532 

St.  Francis  River,  Mo.  and  Ark. : 

Improvement  in  Arkansas i,  307;  11,1673 

Improvement  in  Missouri : i,  308;  n,  1675 

Survey  up  to  Wittsburg,  Ark i,308;  ii,  1678 

St.  Johns  River,  Fla. : 

Jbefensesof 1,8,26,716 

Improvement  at  Orange  Mills  Flats,  plans  for i,  245 ;  it,  1343 

Improvement  between  Jacksonville  and  the  ocean i,  234 ;  ii,  1327 

Improvement  of  Volusia  Bar i,235;  ii,  1330 

St.  Joseph  River  and  Harbor,  Mich. : 

Harbor  lines  at  St.  Joseph,  modification  of i,34 

Improvement  of  harbor i>410;  IY,2494 

Improvement  of  river i»411;  iv,  2499 

St.  Lawrence  River,  N.  Y. : 

Improvement  of  Cape  Yincent  Harbor i,466;  iy,2809 

Improvement  of  Ogdensburg  Harbor 1,468:  iv,  2812 

Improvement  of  shoals  between  Sister  Islands  and  Crossover  Light,  and 

between  Ogdensburg  and  Lake  Ontario i,  467 ;  iv,  2810 

St.  Louis,  Mo.,  improvement  of  harbor  at i,  312;  iii,  1730 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  {see  Dulnth  and  Superior  Har- 
bor)  1,379;  111,2223 

St.  Lucia  Inlet  and  River,  Fla.,  survey  of i>246;  ii,1348 

St.  Martin  Parish,  La.,  bridge  of i,536 

St.  Martinville,  La.,  construction  of  bridge  across  Bayou  Teche  at  Breaux 

Bridge •. i,536 

St.  Marys  Falls  Canal,  Mich. : 

.Commerce  of,  for  calendar  year  1897 iv,2564 

Operating  and  care i>*^'';  iv,  2561 

St.  Marys  River,  Mich. : 

Commerce  passing,  for  calendar  year  1897 iy,2564 

Improvement  at  the  falls i,426;  iv,2564 

Improvement  of  Hay  Lake  Channel i,427;  iv,2572 

Operating  and  care  of  St.  Marys  Falls  Canal ly  427 ;  iv,  2561 

Waler  levels  at  SaultSte.  Marie i,551;  vi,3779 

St.  Paul,  Minn.,  ganging  Mississippi  River  at , . .  i,  322 ;  iii,  1831 

St.  Paul,  Minneapolis  and  Manitoba  Railway  Company,  bridges  of i,  534 

Sakonnet  River,  K.  I. : 

Bridge  obstructing,  at  Tiverton 1,538 

Increasing  width  and  depth  of  draw  opening  in  stone  bridj^e !» 76;  911 

Salem,  Oreg.,  survey  of  Willamette  River  opposite i,  510 ;  iv,  3051 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  516 ;  iv,  3072 

Salt  Pond,  Harwich,  Mass.,  examination  of 1,84,934 

Salt  Rock,  W.  Va.,  constrnction  of  bridge  across  Gnyandotte  River  at i,  533 

San  Antonio  Estuary,  Oakland,  Cal.,  alteration  of  bridge  across i,  538 

Sandbeach,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge i,432;  iv,2583 

Water  levels i,551;  vi,3779 

San  Diego  Harbor,  Cal: 

Defenses  of 1,80,776 

Improvement  of i,470;  iv,2927 

Sandusky  Harbor,  Ohio : 

Harbor  lines,  establishment  of i,34;  iv,2733 

Improvement  of i,443;  iv,2650 

Survey  of  bar  at  mouth i,454;  iv,2708 

Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge i,  56, 853 

Sandy  Hook,  N.  J.,  defenses  at 1,12,19,20,631 

Sandy  Lake,  Minn. : 

Operating  and  care  of  reservoir i,318;  in,  1816 

Reservoir  at Ii317;  ill,  1812 

San  Francisco  Harbor  and  Bay,  Cal : 

Defenses  of 1,8,11,30,779 

Improvement  of  Oakland  Harbor i»473;  iv,2935 

Survey  of  certain  rocks  in  harbor 1,469;  iv,  2923 

San  Jacinto  River,  Tex.,  examination  and  survey  for  waterway  via. . .  i,  288;  u,  1515 
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8«n  Joaqoin  Riyer,  Cftl. : 

Improvement  bv  California  Debris  Commission 1,530;  tlSS 

Improvement  of if^'TS;  ir.S 

San  Leandro  Estuary,  Cal.  (see  Oakland  Harbor) i,  473;  it,S 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  472;  ir.S 

San  Pedro,  Cal.,  oonstmotion  of  bridge  across  a  slongh  of  Wilmington 

Lagoon i2 

San  Pedro  Bay,  Cal.,  construction  of  deep-water  harbor i*470;  it,S 

Saiitee  River,  8.  C,  improvement  of 1,216;  n,12 

Santiam  River,  Oreg.,  examination  of 1,510;  ir,^' 

Sarasota  Bay,  Fla.,  improvement  of iy341;  nJ 

Sasanoa  River,  Me.,  improvement  of l4&9 

Saugatuck  Harbor,  Mich.^  improvement  of i,  413;  it.'5>: 

Saugstnok  River,  Conn.,  improvement  of i,M^ 

San^erties  Harbor,N.  Y.,  improvement  of i,13(,:5 

Sank  River,  Wis.  (see  Port  Washington  Harbor) i,383;  iii,£ 

Sault  Ste.  Marie,  Mich. : 

Commerce  passing  canals  at,  for  calendar  year  1897 tv,M 

Water  levels  at 1,551;  uP 

Savannah  River  and  Harbor,  Ga. : 

Defenses  of 1,25,^ 

Harbor  lines  at  Savannah '> 

Improvement  of  channel  to  Beaufort,  8.  C.  (see  Savannah  Harbor) .  i,  221;  u,I£ 

Improvement  of  harbor i,221;  aS 

Improvementof  river  above  Augusta i}224;  u,^ 

Improvement  of  river  between  Augusta  and  Savannah. i,223;ii,l^ 

Improvement  of  waterway  to  Femandina,  Fla i,  230;  ii,  iS* 

Say  ville,  N.  Y.,  improvement  of  Browns  Creek i,  11^?^ 

Scappoose  Bay  and  Creek,  Oreg.,  examination  of 1,509;  v>,^ 

Schuylkill  River,  Pa.: 

Improvementof • i|l^»  n,!^ 

Survey  of i,157;aa 

Wreck, removal  of h'^t^^^t 

Scituate  Harbor,  Mass.,  improvement  of L^'' 

Seacoast  defenses.    See  Fortifications. 

Seawalls ^^ 

Sebewaing  River,  Mich.,  improvement  of i,  431 ;  it.&- 

Secretary  Creek,  Md.  (tee  Warwick  River) i,lfi9;n.li» 

Seekonk  River.  R.  L  (ws  Pawtncket  River) A"^;^ 

Sellers.  David  W.  (boat),  removal  of  wreck  of i,156;D?2^ 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  survey  of i,46»;  i^,» 

Sh  arpsburg,  Pa.,  construction  of  bridge  across  Allegheny  River  at ^ ^ 

Sheboygan  Harbor,  Wis. :  ^, 

Improvementof i,392;  iil3» 

Survey  of ^^ 

Shiawassee  River,  Mich.,  survey  of i,*39;i^»-^ 

Ship  Island  Harbor,  Miss.,  survey  of  channel  to  ( julfport ^? 

Ship  Island  Pass,  Miss.,  survey  of ^* 

Ship  John  Light,  Delaware  Bay,  removal  of  wreck  of  Lottie  K.  Friend 

near ^'^^'iSS 

Shoal  Harbor,  N.Jy  improvement  of ''      aS 

Shoal  water  Bay,  Wash,  (see  Willapa  River  and  Harbor) '» ^^^  *  jo  iS 

Shrewsbury  River,  N.J. ,  improvement  of ^^^Sg 

Siletz  River,  Oreg., examination  of i,50l;  iv,2» 

Sinepnxent  Bay,  Md.,  improvement  of  waterway  via i,166;  n?^ 


Sioux  City,  Iowa: 


ia,l«« 


Improvement  of  Missouri  River  at  and  above i,o«»  »"'^ 

Improvemeut  of  Missouri  River  below * 1,529;  ^%*** 

Sites  for  fortifications,  acquisition  of L^ 

Siuslaw  River,  Oreg.,  improvement  of i,4^>  ^^'Ss 

Six-mile  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam.  i,376;  iDr^ 
Skajfit  River,  Wash. :  ,  ^ 

Improvement  of  (see  Puget  Sound) i,5U;  rv,3«J 

Survey  up  to  Sedro 1,525;  i^.^^^ 

Slack- water  navigation.    See  Canals.  .^ 

5m t /A,  i/e2m  (steamer),  removal  of  wreck  of ". 1,201;  n,^ 

Smith,  Mary  B.  (schooner),  removal  of  wreck  of. ^  *' 

Smyrna  River,  Del. :  .^^ 

Improvementof 1,162;  n,ij» 

Removal  of  wreck  in I,l75,fl»"'' 
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Snake  River,  Idaho  and  Wash. : 

Bridge  between  Lewiston,  Idaho,  and  Concord,  Wash.,  constrnction  of..      i,  532 

Improvement  up  to  Asotin,  Wash i,493;  iv,  2977 

Sarvey  np  to  Riparia^  Wash i,503;  iv,3018 

Snohomish  River,  Wash. : 

Improvement  of  (900  Paget  Sound) i|614;  iv,  S066 

Improvement  of  Everett  Harbor i,518;  iv,  3076 

Snoqualmie  River,  Wash.  («««  Pnget  Sound) iy514;  iv,  3066 

Solomons  Lump  Light,  Chesapeake  Bay,  Md.,  removal  of  wreck  near,  i,  175;  ii,  1172 
Sonoma  Rock,  San  Francisco  Harbor,  Cal.  (see  Two  Mission  Rocks). .  i, 469;  iv,  2923 
South  Bass  Island,  Lake  Erie,  Ohio,  survey  of  Starve  Island  Reef  near,  i,  453;  iv,  2705 
South  Branch,  Chicago  River,  111. : 

Construction  of  bridge  across  South  Fork  of 1,583 

Improvement  of i,401;  iy,2421 

South  Carolina,  defenses  of  coast  of 1,24,697 

South  Chicago  Harbor;  111.  (see  Calumet  Harbor) i,  402 ;  iv,  2425 

Southeastern  and  Atlantic  Railroad  Company,  bridge  of i,  534 

Southern  Branch,  Elizabeth  River,  Va. : 

Bridge  at  Norfolk,  construction  of i,534 

Improvement  of  (000  Norfolk  Harbor) i,193;  ii,1223 

Wreck  of  steamer  ^0Z0»  Smith,  removal  of i;  ^I;  u,  1234 

Southern  Pacific  Company,  bridge  of i,537 

Southern  rivers,  water-hyacinth  obstructions  in i,  35 

South  Fork,  Forked  Deer  River,  Tenn.  (000  Forked  Deer  River) i,331;  in,  1872 

South  Fork  of  South  Branch,  Chicago  River,  111. : 

Construction  of  bridge  across i,538 

Improvement  of 1,401;  iv,2421 

South  Haven  Harbor,  Mich.,  improvement  of i,  412 ;  iv,  2501 

South  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

North  Hero  Island  and i,128 

South  Milwaukee  Harbor,  Wis.,  improvement  of. i,  395 ;  in,  2328 

South  Norwalk  Harbor,  Conn. : 

Improvement  of  (000  Norwalk  Harbor) 1,104,966 

Survey  of 1,111,989 

South  Pass,  Mississippi  River,  La.,  inspection  of  improvement  of. .  i,  36, 269;  11, 1447 

Southport,  N.  C,  defenses  at 1,693 

South  River,  N.  J.,  improvement  of 1,138,1064 

South  Side,  Pittsburg,  Pa.,  construction  of  bridge  span  in  Monongahela 

River  at 1,535 

Southwest  Pass,  Mississippi  River,  survey  of i,  35, 281 ;  11, 1488 

Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River  at.  1,376:  in,  2206 
Spring  Garden.  Baltimore,  Md.,  improvement  of  Patapsco  River  at.,  i,  177;  11, 1181 
Spuyten  Duyvil  Creek,  N.  Y. : 

Construction  of  bridge  across i,  534 

Improvement  of  (000  Harlem  River) 1,124,1031 

Sqnan  River,  N.  J.  (000  Manasauan  River) i,  143,1070 

Stage  Harbor,  Mass.  (000  Chatham  Harbor) 1,69,882 

Stamford  Harbor,  Conn.,  improvement  of 1,107,970 

Starve  Island  Reef,  Lake  Erie,  Ohio,  survey  of i,  453 ;  iv,  2705 

Staten  Island — New  Jersey  channel,  improvement  of i,  136, 1060 

Steamboat  River,  Minn.,  construction  of  bridge  across i,  534 

Stillaeuamish  Ri  ver.  Wash.  (000  Puget  Sound) 1, 514 ;  lY,  3066 

Stookbridge  Landing,  Lake  Winnebago,  Wis.  (000  Fox  River) 1,397;  in,  2338 

Stonington,  Conn. : 

Construction  of  harbor  of  refage 1,86,944 

Defenses  of 1,8,18,615 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  35, 538 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance 1, 389 ;  in,  2308 

Improvement  of 1,388;  in,  2297 

Operating  and  care 1,389;  in,2303 

Submarine  mines i,  12 

Sullivan  Falls,  Sullivan  River,  Me.,  improvement  of  harbor  at i,  39, 818 

Sullivan  Island,  Charleston  Harbor,  S.  C. : 

Construction  of  bridge  across  Breach  Inlet 1,536 

Construction  of  bridge  to  Mount  Pleasant 1,536 

Improvement  of  shore  at 1,219;  n,  1283 

Sullivan  River,  Me.,  improvement  of  harbor  at  Sullivan  Falls 1, 39, 818 

Sulphur  River,  Ark.  and  Tex.  (000  Red  River) 1,289;  n,  1575 

Superior  Bay,  Minn,  and  Wis. : 

Improvement  of  (000  Duluth  and  Superior  Harbor) i,  379 ;  in,  2223 

Removal  of  wreck  in 1,385;  in, 2287 
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Soperior  Harbor,  Wit.,  improyement  of , i,  3T9;  m.2 

Superior  Lake : 

See  ^leo  Northern  and  North weatem  Lakes. 

Commerce  Tia  St.  Marys  River  for  calendar  year  1897 it,2Si 

Impnivement   and   operating   and    care   of  waterway   to  Keweenaw 

Bay i,382,383;di2; 

Wat4>r  levels 1,551;  m,^' 

Snpervision  of  the  harbor  of  New  York,  N.  Y i,  527;  ir,:.; 

Surveys : 

Compilation  of i? 

Estimate  for iT 

In  military  departments 1,552;  vl"' 

Northern  and  Northwestern  Lakes i,547;  tl:*; 

Snsqnehanna  Kiver,  Md.,  improvement  of i,  167;  n.r 

Sawanee  Kiver,  Fla.,  improvement  of i,244;  aU 

Swinomish  Slough,  Wasn.,  improvement  of i,  519:  iv.3' 

Sytria  de  Graeee  (steamer),  removal  of  wreck  of i,  507 ;  iv.  ■> 

8y nepuxent  Bay,  Md.,  improvement  of  waterway  via i,  166;  il li 

T. 

Tallahatchie  River,  Miss.,  improvement  of i,  299;  ii,l? 

Tampa,  Fla. : 

Defenses  of 1,8,2b  ^' 

Improvement  of  Hillsboro  Bay  and  River  up  to i,246;  u..^ 

Tampa  Bay,  Fla. : 

Defenses  of i,8,airi 

Survey  from  Port  Tampa  to  month i.^ 

Tar  River,  N.  C,  improvement  of i,208;  uX^ 

Tannton  River,  Mass.,  improvement  of t73,|^ 

Taylors  Bayon,  Tex.,  constraction  of  bridge  across i^ 

Tcbefnncte  River,  La.,  improvement  of 1,270;  n,!*'^ 

Teche  Bayou,  La. : 

Bridge  at  Breaux  Bridge,  St.  Martinville,  construction  of ^'^ 

Bridge  at  Calumet  Plantation,  construction  of l^ 

Improvement  of 1,274;  ii,Ij^ 

Tfehnraa,  Cal.,  alteration  of  bridge  across  Sacramento  River  at ^^ 

Teh'graph  and  telephone  connections  between  Executive  Manaion  and  the 

Departments,  Washington,  D.  C 1,547;  vi,373^,'i? 

Temporary  defenses ^^ 

Temporary  occupation  of  land  for  defensive  purposes i-* 

Tennessee*  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  improvement  above i,  340;  ni.l* 

Chattanooga,  Tenn.,  to  Decatur,  Ala.,  improvement  from 1,341;  iu,l~^ 

Danville,  Tenn.,  reconstruction  of  bridge , ^'^ 

Decatur  to  Florence.  Ala.,  improvement  from i,  341 ;  w. * 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from i,341;  in,l'^ 

Gauging  (tec  Mississippi  River) 1,301;  lU^ 

Muscle  Shoals  Canal,  operating  and  care 1, 344 ;  in,  l'-| 

River  system 1,339;  inl^J 

Riverton,  Ala.,  improvement  below i,  341 ;  w  ^Ji 

Riverton,  Ala.,  survey  below I'^'j; 

Tensas  River,  La.,  improvement  of i,295;  ii^^'^ 

Thames  River,  Conn. : 

Construction  of  bridges  across  Long  Cove  and  Clarks  Cove ^'^. 

Improvement  of ^*^:,J. 

The  Board  of  Engineers O-^;^^ 

Thimble  Shoal  Light,  Chesapeake  Bay,  removal  of  wreck  near i,201;  n.i>; 

Thompson,  Daniel,  bridge  of ^  >^; 

Three  lirothers  (schooner),  removal  of  wreck  of i,  177;  /i.  jf]^ 

Thunder  Bay  River,  Mich.  («fe  Alpena  Harbor) 1,430;  iv*-^ 

Tickfaw  Kiver,  La.,  improvement  of,  including  tributaries i,270;  ^0^^ 

Tillamook  Bay  and  Bar,  Grog. :  ^ 

Improvement  of I,*92;  it.j^j! 

Survey  of  bar  and  entrance 1,502;  iv.3";^ 

Tiverton,  *R.  L,  bridge  obstructing  Sakonnet  River  at 1'* 

Toledo  Harbor,  Ohio:  . 

Improvement  of '»^^»  ^^'iS 

Survey  of  straight  channel  in  Maumee  River  and  Bay i,  453;  J^t^ 
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rolomato  Eivor,  Fla.  (aee  St.  Augustine  Harbor) i,  237 ;  ii,  1332 

Foinbigbee  River,  Ala.  and  Miss.,  improvement  of: 

Columbus  to  Fulton,  Miss i,264;  ii,  1434,1J39 

Demopolis,  Ala.,  below i,262;  11,1434,1436 

Demopolis,  Ala.,  to  Columbus,  Miss i,263;  11,1434,1438 

Fulton  to  Walkers  Bridge,  Miss i,264;  ii,  1434, 1440 

Ton awanda  Harbor,  N.  Y.,  improvement  of 1,460;  iv,2788 

Tongue  Point,  Columbia  Kiver,  Oreg.,  improvement  below i,  507 ;  iv,  3039 

Torpedoes 1,12,13 

Town  Kiver,  Mass.,  improvement  of i,  64, 872 

Tradewater  River,  Ky.,  improvement  of i,  352 ;  in,  1985 

'I'rail  Creek,  Ind.  {see  Michigan  City  Harbor) i,  409 ;  iv,  2489 

Traverse  Lake,  Minn.,  survey  for  reservoir i,  322 ;  iii,  1834 

Trent  River,  N.C.: 

Bridge  at  Newbem,  construction  of i,  533 

Bridge  near  Polloksville,  reconstruction  of  pivot  pier i.  536 

Improvement  of i,204j  ii,  1243 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels.  New  York  Har- 
bor, N.  Y.,  improvement  of 1,121,1016 

Trinity  River,  Tex.,  improvement  of 1,285;  ii,  1608 

Tram  bull,  Fort,  Conn.,  defenses  at 1,8,18,612 

Tualitin  River,  Oreg.,  survey  of,  including  Dairy  Fork ii  511 ;  iv,  3053 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of i,  371;  ui,  2152 

Plan  and  estimates  for  locks  and  dams i,  373 ;  iii,  2159 

Turkey  Point,  Elk  River,  Md.,  removal  of  wrecks  near i,  175 ;  ii,  1173 

Twelve-mile  Creek,  N.  Y.  (see  Wilson  Harbor) i,463;  iv,  2795 

Twin  Rivers,  Wis.  (see  Two  Rivers  Harbor) i,  391 ;  in,  2315 

Two  M ission  Rocks,  San  Francisco  Harbor,  Cal.,  survey  uf i,  469 ;  iv,  2923 

Two  Rivers  Harbor,  Wis.,  improvement  of i,  391 ;  ui,  2315 

U. 

Umpqua  River,  Oreg. : 

Examination  of i,501;  iv,2991 

Improvement  of i,  486;  iv,2967 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  516 ;  iv,  3072 

Union  River,  Me. : 

Improvement  of 1,40,819 

Survey  of 1,52,839 

United  Railroads  of  Washington,  bridges  of i,533 

United  States  Engineer  School,  Willets  Point,  N.  Y i,  5, 32, 565 

Urbana  Creek,  Va. : 

Improvement  of i,  186;  ii,  1202 

Removal  of  wreck  in i,  192;  ii,  1221 

Use  of  structures  built  by  the  United  States 1,35,538 

V. 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes i,  275;  ii,  1477 

Vermilion  Harbor,  Ohio,  improvement  of i,  445 ;  iv,  2656 

Vicksburg  Harbor,  Miss.,  improvement  of 1, 297 ;  ii,  1625 

Vidalia  Harbor,  La.,  improvement  of,  by  Mississippi  River  Commission,  i,  528;  v,  3137 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor 1,44,826 

Vineyard  Haven,  Mass. : 

Improvement  of  harbor  at 1,72,901 

Removal  of  wreck  in  harbor  at i,  84, 931 

Vineyard  Sound,  Maas.,  removal  of  wrecks  in i,  83, 84, 931, 932 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  235 ;  ii,  1330 

W. 

Wabash  River,  Ind.  and  HI  : 

Improvement  above  Vincennes 1,351;  in,  1970, 1982 

Improvement  below  Vincennes i,350;  iii,  1970, 1981 

Operating  and  care  of  Grand  Rapids  Look  and  Dam i,  351;  iii,  1983 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i.  212;  ii,  1265 

Wakefield,  Va.,  damage  to  wharf  at  Bridge  Creek  Landing i,  546 ;  vi,  3738 

Wallabout  Channel,  N.  Y.,  survey  of 1,124 

Walton  County,  Fla., bridge  of i,536 

Wappoo  Cut,  S. C,  improvement  of 1,220;  ii,  1286 
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Warrior  Riyer,  Al». : 

Canal  t4>  Fivo-mile  Creek,  tnrrey  for 1,269;  ii,iye 

Improvement  below  Taaoaloofla h^Sl:  n,^ 

Improvement  between  Tnacalooaa  and  Daniela  Creek i,260;ii1^^ 

Operating  and  care  of  loeka  and  dams  aboTe  Toacalooaa i,261;ii.'^ 

Warwick  Uiver,  Bid.,  improvement  of I9I6B;  ii,Il£ 

Waahington.  D.  C. : 

Anacoatia  River,  improyement  of ill 

Anacostia  River,  snrvey  for  bridge  aorooa ly^ti;  ^^ 

Aqaednct  Bridge  acroae  Potomac  River,  repair  of i,539;vir. 

Aqaedact,  inereasing  city  water  aapply 1,545;  vi,3& 

Aqnednct,  maintenance  and  repairer i,5i2;TLSf 

Aqneduct,  raising  height  of  Great  Falla  Dam ir545;  tlXe 

Aqueduct   Tunnel    and    Howard    University  Retervoir,   constraction 

of 1,545;  VI.H 

Defenses  of i,22:ff 

Memorial  bridge  acroes  Potomac  River  to  Arlington  estate,  snrvev 

for 1,540;  nSt: 

Potomac  River  at^ improTement of .  1,178;  nJ^ 

Public  buildings  and  grounds  and  Washington  Monument .  i,  546;  yi,36S1,HT 

Rock  Creek,  plans  and  estimates  for  bridge i»&41;  ^%33i 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Paget  Sonxid..  i,  516;  iv.»3^. 

Wassaw  Sound,  6a.,  defenses  at i^S'- 

Waterboro  Rapids,  Conewango  Creek,  N.  Y.,  survey  for  removal  of.,  i, 377;  in.:^ 

Wateree  River,  8.  C,  improvement  of 1,217;  ii,l.> 

Water-hyacintii  obstructions  in  Southern  rivers lS 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,509;  itXC 

Mississippi  River  and  principal  tributaries it  301;  Jil^ 

Mississippi  River  at  St.  Paul,  Minn 1,322;  in,Kl 

Northern  and  Northwestem  Lakes ^^I;  ^^ 

Waterways : 

See  aUo  Canals. 

Albemarle  Sound,  N.  C,  to  Norfolk,  Ya.,  improvement  of i^  196;  u,!^' 

Beaufort,  N.  C,  to  Newborn,  improvement  of 1,206;  al^^ 

Beaufort,  N.  C,  to  New  River,  improvement  of i^2(n ;  n, ii*' 

Beaufort,  S.  C,  to  Savannah,  Ga.,  improyement  of  {see  Savannah  Har- 
bor)   1,221;  11,1251 

Chincoteague  Bay.  Va.,  to  Delaware  Bay,  Del.,  improvement  of.,  i,  166;  IL'S^^ 
Delaware  Bay,  Del.,  to  Chincoteague  Bay,  Va.,  improvement  of.,  i,  166;  aUI^ 

Fernandina,  Fla. ,  to  Savannah,  Ga.,  improvement  of i,  230;  n,  1^ 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  operating 

and  care i,&2,383;  in,2ltt 

New beru  to  Beaufort,  N.  C,  improvement  of i,206;  ii,I2^ 

New  River  to  Beaufort,  N.C.,  improvement  of 1,207;  c,!^^ 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  improvement  of i,  196 ;  n.  1^^ 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  operat- 
ing and  care 1,382,383;  iii,28« 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of. ..  i,  516;  it,  80^ 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  516 ;  it, ^ 

Savannah,  Ga.,  to  Beaufort,  S.  C,  improvement  of  (see  SavannaJi  Har- 
bor)......... ....:. 1,221;  11,151 

Savannah,  Ga.,  to  Fernandina,  Fla.,  improvement  of i,  230;  B,  1^^^ 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  improvement  and  operating 

and  care i,3S2,383;  mSSU 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  516 ;  it, 31'^^ 

Washington  Lake  to  Puget  Sound,  improvement  of i,516;  iv.35?^ 

Waukegan  Harbor,  111.,  improvement  of i,  396;  ic^^JJ 

Weller,  JTm.  i?.  (barge),  removal  of  wreck  of 1,175;  n,U[^ 

West  Bath,  Me.,  constraction  of  bridge  across  New  Meadows  River  at l^ 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of i,  195 ;  n,  1^ 

West  Fork  River,  W.  Va.,  survey  of i,3^j 

West  Galveston  Bay,  Tex.,  i mprovement  of  channel i,  284 ;  n.  V^ 

Westport  Harbor,  Conn.,  improvement  of 'f^^-^^ 

Weymouth  River,  Mass.,  improvement  of ^^%? 

Whatcom  County,  Wash.,  bridge  of i^ 

White  Lake  Harbor,  Mich.,  improvement  of i,*17;  it,»1» 

White  River,  Ark. : 

Gauging  (m^  Mississippi  River) 1,301;  n,l»^ 

Improvement  of 1,304;  u,!^ 
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White  River,  Ind.,  improvement  of 1,351;  iii,  1984 

'W^hite  River,  Wash,  (we  Dawamish  River) 1,525;  iv,3103 

^Wickforcl  Harbor,  R.  I.,  improvement  of 1,79,919 

Wicomico  River,  Md.,  improvement  of 1, 172;  ii,  1166 

"Willamette  River,  Oreg. : 

Improvement  above  Portland - i,  504 ;' iv,  3025 

Improvement  below  Portland 1,505;  iv,3031 

Survey  opposite  Salem ; i,510;  iv,30.')l 

Willapa  River  and  Harbor,  VVasb.  : 

Improvement  of i|511;  iv,  3058 

Survey  of  mouth  of  river i,523;  iv,3088 

Willete  Point,  N.  Y. : 

Appropriations i,  7 

Battalion  of  Engineers 1,6.7,32,569 

Engineer  Depot 1,6,7,32,570 

Engineer  School i,5, 32, 5G5 

Estimates i,  32 

Post  of 1,5,32,563 

T^Tilliamstown,  W.  Va.,  constrnotion  of  bridge  across  Ohio  River  at i,  531 

Wilmington,  Cal.: 

Constrnction  of  deep-water  harbor  in  San  Pedro  Bay i,  470 ;  iv,  2929 

Improvement  of  inner  harbor  at i|471;  iv,  2931 

Wilmington,  Del.: 

Improvement  of  harbor  at i,  159;  ii,  1145 

Removal  of  wreck  in  Christiana  River i|175;  ii,  1172 

Wilmington,  N.  C. : 

Defenses  of 1,24,693 

Improvement  of  Cape  Fear  River  above ^..  i, 210 ;  ii,  1253 

Improvement  of  Cape  Fear  River  at  and  below i,  210 ;  ii,  1255 

Wilmington  Lagoon,  Cal. : 

Construction  of  bridge  at  San  Pedro  across  a  slough  of i,  535 

Improvement  of  harbor  at  Wilmington 1*^71;  iv,  2Sl!31 

Wilmington  Railway  Bridge  Company,  bridges  of i,  537 

Wilson  Harbor,  N.  Y.,  improvement  of i»463;  iv,2795 

Winnebago  Lake,  Wis.  («ctfFox  River)  ..'. 1,397;  iii,2338 

Winnibigoshish  Lake,  Minn.: 

Operating  and  care  of  reservoir 1,318;  iii,  1816 

Reservoir  at 1,317;  in,  1812 

Winnipeg  (steamer),  removal  of  wreck  of i,  385 ;  in,  2287 

Winyah  Bay,  S.  C,  improvement  of i,214;  11,1272 

Wisconsin  River,  Wis.,  property  and  rights  of  United  States  as  to..  1^398;  iii,  2353 

WMshka  River,  Wash.,  construction  of  bridge  across 1,533 

Witblacoochee  River,  Fla. : 

Improvement  of i;243;  u,  1340 

Survey  of 1,247;  ii,  1363 

Wittsburg,  Ark.,  survey  of  St.  Francis  River  up  to 1, 308;  ii,  1678 

Wolf  River,  Wis.: 

Construction  of  bridge  at  Northport 1,534 

Improvement  of  («ec  Fox  River) 1,397;  ill, 2338 

Woodbridge  Creek,  N.  J.,  removal  of  wreck  in  Arthur  Kill  near J,  144, 1072 

Woodbury  Creek,  N.  J.,  rebuilding  dike  in  Delaware  River  at  (see  Cooper 

Creek) i,154;  ii,  1100 

Woods  Hole  Channel,  Mass.,  improvement  of i,  73, 903 

Wrecks,  removal  of 1,34 

Arthur  Kill,  N.Y.  and  N.J 1,144,1072 

Baltimore  Harbor,  Md i,  177;  ii,  1181 

Bass  River  Light  Station,  Mass 1,84,932 

Block  Island  Sound,  R.  I.,  ott"  Quonocontaug 1,84,931 

Brunswick  Harbor,  Ga i 1,231;  il,  1321 

Cape  Cod,  near  Orleans,  Mass 1,69,883 

Cape  Henry  Light,  Va 1,201;  ii,  1235 

Chatham  Harbor,  Mass 1,69,883 

Chesapeake  Bay,  Md 1,175,201;  11,1172,1235 

Christiana  River,  Del 1,175;  ii,  1172 

Columbia  Riveyr,  Oreg.,  below  Tongue  Point i,  507 ;  iv,  3039 

Darien  Harbor, Ga i,231;  ii,  1320 

Davis  Strait,  Me 1,52,838 

Deer  Island  Thoroughfare,  Me 1,52,838 

Delaware  Bay  (schooner  LoWw  K,  Friend) 1,156;  ii,  1104 

Dulnth  Harbor,  Minn 1,385;  iii,2287 
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Wrecks,  removal  of*-Continaed. 

Klizabetb  IMver,  Va.  (steamer  Htien  Smith) i,20i:  n  J. 

Elk  Kivtr.  Md MTo:  r.   ' 

James  Kivtr,  Va.  (steamer  Wvanoke) !,-•••:  ii  -• 

K«y  We>t,  Fla.,  Man  of  War  Harbor l24o;  k  :, 

KiP)ioii<l  Har,  Ma.<8 i.  •,   . 

Lit  I  If  F^Tj;  Harborlnlet.  N.  J I,  l.'»*>:  ].  . 

Man  ot  \\  ar  Harbor,  Kry  Went,  Fla i.2-id:  ii 

M.  rtha'*  Vineyard,  Ma>s.,  Vinryaid  Haven  Harbor :   - 

Maiirii*'  Hivef,N.  J * 1. 154>:  l  . 

MilH.ri«1.:»'.  Me i.i^.-^ 

Ml  -i>«^iiii»i  Kiver i,S0l»,3U:  m.ltiv.:" 

Moi.nu'  IJjtrbor,  Mirh I.4.VJ:  r..." 

Nariii^nami'*  Bay.  Me i.\ 

Ne\\.irk  H..y,N.J   l.U-.    '. 

Ni'Vpnrt  N.  \vs.  Va.  <  <itt*an»^r  Wyanule) i,L\0;  r    - 

N«'u  low  II  (  Fi  ek.  N.  V Ll-.    . 

\«-w  Yoik  Hirbor.N.V. 1, 124.  ll'8, 144.  IC'25,  imi.  I    . 

Norfolk  iiu'lior.  Va.  (-*:<. nntT  If <7rt!  .Sim  J/'O I,  I'oi:  :   .: 

<)rmMl.,'e«.  lavt.r.f;-! \ i.2oi':i     . 

nia  liar?  or.  ChatL.im.  Ma>a : 

HrN  :ili«^.  M  i-s ^L 

ra*a|»^ro  llivrr  at  Baltimore,  Md I.  \.t\  r.  - 

rii:.a.!.  I   hia.Fa i.  i';:  . 

!'oute*l..ii  I  ram  Lake,  La I.  :>1;:. 

(^iio  nM«i!::.in«j.  K.  I L^ 

K'aivin  !»*iv»r.  .Mich.,  in  Monroe  Harbor I,  r»2:  rv.  " 

.^(■h'>lkin  Kiver.Pa i.  l.Vi:  ::  : 

>n  ;  ri  a  Kiver,  I  't-l 1,  IT":  ::.' .'.- 

Siij-iior  liay.  Minn - i.?>.';  in  -  ' 

'I-  r.;;iii-  Point,  Columbia  River,  Or<-g.,  l>elow i.  Th'T:  !- 

Ir   ;.na  Creek,  Va 1, 11*2:  ;:.  ~ 

^  h\v\  ard  Haven  Harbor,  Mass I  *'• 

A  111.  .\ard  Sound,  Ma«s 1, 8.«.  ^4.!' 

\Vil:iii:.i^on.  Del.,  (  liristiana  River I,  IT.");  il.  '. 

Wiin,.',\t    >t«'anipr\  r»nii)val  of  wre<k  of 1, 20i'':  n  - 

\Vyoiniii«;,  exaiiiiuati-.u  of  reservoir  sites  in ly*^^;  iv,2?:r-.  ' 

Y. 

Yalobnsha  River,  Miss.,  construction  of  bridge  across,  in  Leflore  County...     l"; 

Yamhill  River.  Orug..  improvement  of 1,504;  iv--.^- 

Yaqnina  Bay,  Ore;;.,  improvement  of l,4}<9:  iv..*-; 

Yai|r.iua  River,  Greg.,  examination  of i,5(U;  iv.- 

Yazoo  and  MiN>issippi  Valley  Railroad  Company,  brid-je  of l'*- 

Yazoo  River,  Miss. : 

Briiltje  at  Greenwood,  construction  of i'' 

Improvement  at  month,  including  Vicksburg  Harbor i,297;  iiJ- 

Improvcmeut  of .-... I,21M3;  n.I^' 

YfUow  Mill  I'ond,  liridpjoport  Harbor,  Conn. : 

Const riK'ti(»u  of  bridf^e  acniss l'- 

Imprnvt'mt'nt  of  {see  Brid^ieport  Harbor) - i.'^^- 

Yell.»w stone  River,  Mont,  and  N.  Dak.,  improvement  of i,3^;  iiL>" 

Yonkers,  N.  Y.,  establishment  of  harbor  lines  in  Hudson  Kiver  at '^'-^-''^ 

York  River,  Va..  improvement  of i,  187;  ii.U^3 

You^hiogheny  River,  Pa.,  reconstruction  of  bridge  across,  between  McKees- 

port  and  Reynoldton la^ 

Youngs  Bay,  Greg.,  construction  of  bridge  across i.3^ 

o 


